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INTRODUCTION 
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The  work  described  herein  was  performed  under  Contract  No. 
DAMD17-93-C-3002  for  the  Division  of  Experimental  Therapeutics, 
Walter  Reed  Army  Institute  of  Research.  The  report  covers  the 
period  1  December  1995  to  30  November  1996.  Dr.  P.  Blumbergs 
served  as  Principal  Investigator  and  Dr.  C.L.  Stevens  as 
Technical  Advisor. 

The  purpose  of  the  contract  is  to  maintain  and  operate  a 
synthesis  laboratory  to  provide  a  wide  variety  of  high  purity 
chemicals  and  bulk  drug  substances  required  by  various  USAMRDC 
drug  development  programs  (potential  prophylactic  and  therapeutic 
drugs  against  parasitic  and  infectious  diseases,  and  chemical  and 
biological  agents) .  Assignments  of  materials  to  be  prepared  were 
received  from,  and  all  of  the  synthesized  products  were  delivered 
to  the  Department  of  Medicinal  Chemistry,  Division  of 
Experimental  Therapeutics,  Walter  Reed  Army  Institute  of  Research 
(WRAIR) . 

Compounds  prepared  and  submitted  are  listed  below  and  form 
the  subject  matter  of  this  report.  These  will  be  discussed  in 
Section  2 .  Work  in  progress  and  assigned  compounds  will  be 
presented  in  Section  3,  experimental  details  in  Section  4  and 
references  cited  in  Section  5 . 

Work  for  the  year  ending  November  30,  1995  was  reported  in 
the  previous  Annual  Report  (1) . 

The  following  18  assignments  were  completed  during  the 
past  twelve  months . 

1)  (R) - (-) -8- r (4-Amino-l-methvlbutvl) aminol -5- (l-hexyl- 
oxv) -6-methoxY-4-methvlauinoline  hemisuccinate 

fWR  280510) 

The  title  compound,  5  g,  was  shipped  to  WRAIR  on 
December  19,  1995,  Code  No.  CT-6-284,  Bottle  No. 
BN65139 . 

2)  fS) - (+) -8- r (4-Amino-l-methvlbutyl) aminol -5- (1- 
hexvloxv) -6-methoxv-4-methvlauinoline  hemisuccinate 
(WR  280511) 

The  title  compound,  5  g,  was  shipped  to  WRAIR  on 
December  19,  1995,  code  No.  CT-6-287,  Bottle  No. 
BN65148 . 
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3 )  8-  r  (4-Amino-l-inethvlbutvl)  aminol  -2, 6-dimethoxv-4.- 
m(=>f.hvl-5-  (.l-trif  luoromethvlphenoxv)  cminoline 
succinate  (WR  238605) 

A  1.06  kg  lot  of  the  title  compound  was  shipped 
to  WRAIR  on  January  17,  1996,  Code  No.  KB-02-201, 
Bottle  No.  BN65479. 

4)  •^-DimethYlaminocarbonvloxvPvridine  (WR  256235). 

A  5  g  sample  of  the  title  compound  was  shipped 
to  WRAIR  on  February  12,  1996,  Code  No.  DJD-14-181, 
Bottle  No.  BN67571. 

5)  8- r (4-Amino-l-methvlbutvl) aminol  -2 . 6-dimethoxv-5- 
hYf1rnyv-4-roethvlauinQline  dihvdrochloride  (WR  280528}. 

The  title  compound,  4  g,  was  shipped  to  WRAIR  on 
February  21,  1996,  Code  No.  CT-7-18,  Bottle  No. 
BN67759 . 

6)  2-Methvlaminocarbonvloxvpvridine  (WR  1781971 

The  title  compound,  3.5  g,  was  shipped  to  WRAIR 
on  February  21,  1996,  Code  No.  DJD-14-189,  Bottle  No. 
BN67740 . 

7)  i-Methvl-3-methvlaminocarbonvloxvpvridine  iodide 
(WR  280593) 

The  title  compound,  2  g,  was  shipped  to  WRAIR  on 
March  27,  1996,  Code  No.  DJD-14-199,  Bottle  No. 
BN69235 . 

8)  3 -Dimethvlaminocarbonvloxvnvridine  1-oxide 
(WR  280594) 

The  title  compound,  6  g,  was  shipped  to  WRAIR  on 
March  27,  1996,  Code  No.  DJD-14-210,  Bottle  No. 
BN69244 . 

9)  8- r (4-Amino-l-methylbutvl) aminol -5-hvdroxv-6-methoxv- 
4-methvlauinoline  dihvdrobromide  (WR  280612) 

The  title  compound,  8  g,  was  shipped  to  WRAIR  on 
April  17,  1996,  Code  No.  CT-7-52,  Bottle  No.  BN70176. 
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10)  N.N-DimeMivl-2-fluoro-5- (trifluoromethvl) benzene^ 
sulfonamide  (WR  280649) 

A  1  g  sample  of  the  title  compound  was  shipped 
to  WRAIR  on  June  3,  1996,  Code  No.  CT-7-87,  Bottle 
No.  BN71084. 

11)  2-Fluoro-6- (trifluQromethvl)benzenesulfonvl  chloride 
(WR  280675) 

The  title  compound,  40  g,  was  shipped  to  WRAIR 
on  June  11,  1996,  Code  No.  CT-7-95,  Bottle  No. 

BN71735 . 

12 )  8- r (4-Amino-l-methvlbutvl) aminol -5- (1-hexvloxv) -6- 
hvdroxv-4-methvlquinoline  dihvdrochloride ,  half- 
hydrate  (WR  280682) 

A  7  g  sample  of  the  title  compound  was  shipped 
to  WRAIR  on  June  19,  1996,  Code  No.  DJD-14-258, 

Bottle  No.  BN72116. 

13)  (  +  )  -O'-  (2-  (Butvlamino)  ethvll  -1 , 3 -dichloro-6- 
(trifluoromethvl) -9-phenanthrenemethanol 
hydrochloride  (WR  280823) 

The  title  compound,  1.2  g,  was  shipped  to  WRAIR 
on  September  9,  1996,  Code  No.  CT-7-133,  Bottle  No. 
BN78896 . 

14)  (-)  -O'-  (2-  (Butvlamino)  ethvH  -1 , 3-dichloro-6- 
( t rif luoromethvl ) - 9 -ohenanthreneme thanol 
hydrochloride  (WR  280691) 

The  title  compound,  1.2  g,  was  shipped  to  WRAIR 
on  September  9,  1996,  Code  No.  CT-7-136,  Bottle  No. 
BN78903 . 

15)  1. 5-Dihvdro-4H-imidazof4, 5-c] pyridin-4-one 
(WR  280824) 

A  0 . 5  g  sample  of  the  title  compound  was  shipped 
to  WRAIR  on  September  9,  1996,  Code  No.  DJD-14-290, 
Bottle  No.  BN78912. 

16)  8- r (3 -Carboxv-1-methvlDropvl) aminol  -5- (1-hexvloxv) -6- 
methoxv-4-methvlcruinoline  (WR  280829) 

The  title  compound,  2  g,  was  shipped  to  WRAIR  on 
September  24,  1996,  Code  No.  CT-7-143,  Bottle  No. 
BN79811. 
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17) 


2 -chloyo-5 - i trifluoromethyl ) b0nzenesulf onyl — chloride 
fWR  280846) 

The  title  compound,  50  g,  was  shipped  to  WRAIR 
on  October  9,  1996,  Code  No.  CT-7-154,  Bottle  No. 
BN80547. 

18)  a-  r  (4-Amino-l-methvlbutvl)  aminol  -5 , 6-dihvdroxy-4-, 
methvlcniinoline  hvdrobromide , _ hydrate — (WR  280870). 

The  title  compound,  1  g,  was  shipped  to  WRAIR  on 
November  12,  1996,  Code  No.  CT-7-166,  Bottle  No. 
BN82390 . 
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2. 


RK.qTTT.TS  AND  DISCUSSION 


Assigrunents  corn.plet6d  during  th©  past  twalv©  months  are 
discussed  below. 

2 . 1  (H)-  And  (.q)-8-r  M-Amino-l-methvlbutvDaminol-S-d- 

he^yvloxv)  -6-metho?cv-4-methvlQuinoline  hemisuccinate 


CH2(CH2)4CH3 


b  CH3 


HN^ 

CH(CH2)3NH2 
/  * 

CH3 

*  R  and  S  enantiomers 

The  request  was  to  prepare  5-10  g  of  each  enantiomer _ of  WR 
242511.  To  the  best  of  our  knowledge,  synthesis  of  the  optically 
pure  enantiomers  has  not  been  reported  in  the  chemical 
literature.  Accordingly,  a  synthesis  route  had  to  be  developed 
in  the  current  study.  Of  the  two  general  approaches,  asymmetric 
synthesis  and  resolution  of  the  racemic  material,  the  former  was 
deemed  less  desirable  based  on  our  previous  experience  with  WR 
238605.  As  reported  earlier  (1),  attempts  to  prepare  optically 
pure  WR  238605  via  asymmetric  synthesis  gave  unsatisfactory 
results.  Considerable  racemization  took  place  in  a  key  coupling 
reaction.  For  this  reason,  our  main  emphasis  was  placed  on  the 
resolution  of  racemic  WR  242511  and  only  a  limited  effort  was 
expended  on  the  asymmetric  synthesis  approach.  The  results  of 
this  work  are  described  in  the  following  three  subsections. 

2.1.1  Resolution  of  WR  242511 

The  successful  resolution  of  the  analogous  8- 
aminoquinoline  WR  238605  via  a  dibenzoyl tartrate  salt  was 
described  in  a  previous  report  (1).  Accordingly,  we  expected 
that  dibenzoyltartaric  acid  would  be  the  resolving  agent  of 
choice  for  WR  242511. 
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Treatment  of  the  racemic  free  base  with  dibenzoyl -L- 
tartaric  acid  gave  a  crystalline  salt  which  could  be  readily 
recrystallized  from  ethanol.  Product  recovery  was  poor,  however, 
and  multiple  crystallizations  were  required  to  effect  resolution. 
The  partly  enriched  crystallization  mother  liquors  were  converted 
to  the  dibenzoyl -D- tartaric  acid  salt  which  similarly  required 
multiple  recrystallizations.  Part  way  through  the  resolution 
process,  it  was  established  from  elemental  analysis  results  that 
partial  loss  of  benzoyltartaric  acid  had  taken  place  during  the 
repeated  recrystallizations,  and  the  crystalline  resolved  product 
was  a  hemi-salt.  In  light  of  these  results,  a  portion  of  the 
partially  resolved  WR  242511  was  converted  directly  to  the  half¬ 
salts  of  dibenzoyl-D-  and  L-tartaric  acids.  Sadly,  this  change 
failed  to  improve  the  resolution  process.  Multiple 
recrystallizations  were  still  required  to  effect  resolution. 
Different  recrystallization  solvents,  namely  tetrahydrofuran, 
dioxane,  methanol,  isopropanol,  acetone,  ethyl  acetate,  and 
toluene  were  evaluated  but  gave  either  poor  recovery  or  poor 
selectivity.  Several  different  resolving  agents  were  evaluated 
also.  These  included  (+) -2- (2,4, 5, 7-tetranitro-9-fluorenyli- 
deneaminooxy) propionic  acid  (TAPA) ,  (+) -4 ' -nitrotartranilic  acid, 

dibenzoyltartaric  acid  mono (dimethylamide) ,  and  L-tartaric  acid. 
All  of  these  failed  to  give  good  crystalline  salts. 

Another  factor  complicating  the  resolution  was  the 
apparent  poor  stability  of  WR  242511.  Thus,  during  the 
fractional  crystallization  process,  the  crystallization  mother 
liquors  turned  progressively  darker  as  a  result  of  decomposition 
caused  by  excess  acid  and/or  air- oxidation.  Analysis  by  thin- 
layer  chromatography  (TLC)  showed  the  formation  of  extraneous 
sideproducts .  Nevertheless,  even  though  the  process  was  tedious 
and  inefficient,  it  did  lead  to  pure  S- (+)  and  R-(-)  enantiomers 
of  WR  242511.  Both  enantiomers  were  converted  to,  and 
characterized  as  the  crystalline  hemisuccinate  salts. 

2.1.2  Asymmetric  synthesis  of  S-(+)-WR  242511 

As  stated  above,  only  minimal  effort  was  expended  on  this 
approach.  The  synthesis  route  is  shown  in  Chart  No.  1  and  is  the 
same  as  that  used  in  the  attempted  stereospecific  synthesis  of  WR 
238605.  Intermediate  5  of  R (-) -configuration  was  available  from 
previous  work  (1) .  A  sample  of  this  material  was  coupled  with 
the  properly  substituted  8 -aminoquinoline  to  give,  after  column 
chromatography,  pure  phthalimide  product  6,  +8.7  . 

Treatment  of  compound  6  with  hydrazine  gave  WR  242511  free  base 
with  [aJn  +  8.3*.  Inasmuch  as  the  optically  pure  product  should 
have  a  rotation  of  30'  (see  below),  it  is  clear  that  considerable 
racemization  took  place  during  the  coupling  reaction.  Any 
optical  activity  present  is  expected  to  result  from  inversion  at 
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CHART  NO.  1 


> 


f  .q )  -  8  -  r  ( 4  -  AMINO- 1  -METHYLBUTYL )  AMIN0 1  -  5  -  ( 1  -HEXYLOXY )  - 
-MRTHOXY- 4 -METHYLOUINOLINE 


NH4OH 


OH 

CH3CHCH2CH2CONH2 

1 


LAH 


OH 

I 

CH  3  -CH-CH  2  CH  2  CH  2  NH  2 


1)  L-Tartaric  acid 

2)  Resolve 

3)  Dowex2 


OH 

I 

CH3CH-CH2CH2CH2NH2 


8“Aminoquinoline 

((CH3)2CH)2NH 


CH2(CH2)4CH3 

I 


PRODUCT 


7 


6 


7 


the  optical  center  and,  since  intermediate  5.  had  the  R-configura- 
tion,  the  dextrorotatory  product  2  has  the  S-conf iguration. 

Proper  modifications  in  the  synthesis  route  could,  quite 
possibly,  lead  to  a  product  with  improved  optical  purity.  This 
was  not  pursued  in  the  current  study,  however. 

2.1.3  Optical  purity  analysis  of  resolved  WR  242511 

Based  on  the  optical  rotation  of  resolved  WR  238605  (1) , 
we  expected  the  pure  enantiomers  of _ the  structurally  related  WR 
242511  to  have  a  rotation  of  ca.  30'.  We  considered  it 
desirable,  however,  to  establish  a  method  by  which  the  optical 
purity  of  the  enantiomers  could  be  verified.  As  a  first 
approach,  the  method  described  by  Mosher  (2)  and  used  by  us  to 
determine  the  optical  purity  of  resolvedWR  238605  (1),  was 
evaluated.  This  involved  the  derivatization  of  the  chiral 
compound  with  a  chiral  reagent  to  give  a  mixture  of  diastereomers 
which  was  then  analyzed  by  nuclear  magnetic  resonance  (NMR) 
spectroscopy. 

Thus,  racemic  WR  242511  was  treated  with  S- (+) -a-methoxy- 
o;-trifluoromethylphenylacetyl  chloride  to  give  a  monoamide 
derivative.  The  proton  NMR  spectrum  of  the  product  showed 
separate  signals  for  the  quinoline  6-methoxy  groups,  one  for  each 
enantiomer  of  WR  242511.  However,  the  peaks  were  fairly  close  to 
each  other  such  that  integration  of  the  signals  from  an  optically 
impure  product  would  give  inaccurate  results  due  to  signal 
overlap.  Based  on  the  literature  report  that  fluorine  NMR  gives 
better  results  (2),  a  sample  of  partially  resolved  WR  242511, 

[O']  +  4.67' ,  was  converted  to  the  same  monoamide  derivative  and 

analyzed  by  NMR.  The  spectrum  showed  two  peaks  in  a  ratio  of 
1.37:1.  A  simple  calculation  revealed  that  within  experimental 
error,  the  pure  enantiomers  should  have  a  rotation  of  30  . 
Finally,  a  sample  of  the  resolved  compound  ([alo  -29.5 ')  was 
derivatized  and  analyzed  by  ’®F  NMR.  The  spectrum  showed  only 
one  singlet.  Although  the  method  was  not  quantitated,  we  believe 
the  optical  purity  of  both  enantiomers  to  be  in  excess  of  95% . 
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2.2 


R-  r  (4-Amino-l-met-.hvlbutvl)  aminol  -2 . 6-dimethoxv-4-methvl-5- 
(R-t-,riflnnromethvlphenoxv)caiinoline  succinate  (WR  238605) 


> 


CH2-CO2H 

I 

CH2-CO2H 


HN^ 

CH(CH2)3NH2 

Two  lots  of  the  title  compound,  1.32  kg  and  2.49  kg  were 
prepared  and  delivered  under  earlier  contracts  (3,4).  The 
current  request  was  for  1  kg.  The  compound  was  prepared  via  the 
reaction  sequence  shown  in  Chart  No .  2  which  is  the  same  as  that 
used  in  the  previous  work.  Minor  modifications  were  made  in  some 
of  the  steps  and  these  are  discussed  below.  Synthesis  of  the  5- 
hydroxyqu incline  starting  material  was  described  in  a  prior 
report  (5) . 

Turning  to  Chart  No.  2,  treatment  of  5-hydroxy-6-methoxy- 
5-methyl-8-nitroquinoline  with  phosphorus  oxychloride  gave  the  5- 
chloro  compound  1  which,  after  purification,  was  treated  with 
m-hydroxybenzotrifluoride  and  potassium  hydroxide  to  give  product 
2.  The  nitro  group  in  compound  2  was  reduced  with  iron-acetic 
acid  and  the  product  amine  3,  was  converted  to  the  phthalimide  4. 
by  reaction  with  phthalic  anhydride  in  toluene-xylene  solvent 
mixture . 

Oxidation  of  compound  4.  to  the  N-oxide  ^  proceeded 
satisfactorily  and  gave  a  good  yield  of  crude  product .  An 
unexpected  problem  was  encountered  in  the  purification  step, 
however.  Recrystallization  of  the  crude  material  from  ethanol 
generated  a  new  impurity.  Further  recrystallization  of  the 
product  from  a  toluene -ethanol  mixture  gave  pure  intermediate  5 
but  the  yield  was  lower  than  in  previous  preparations .  The  new 
"impurity"  was  isolated  in  pure  form  and,  based  on  NMR  and 
elemental  analysis  results,  was  the  8-phthalamide  ethyl  ester. 
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rWAPT  NO ■  2 


R- r ( 4-AMINO- 1-METHYLBUTYL)AMIN01 -2 , 6-DIMETHOXY-5- (3- 
TR TFT .TTOROMKTHYLPHTCNnXY)  QUINOLINE  SUCCINATE  (WR  238605) 
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CHART  NO.  2  (Continued) 


NH2 


8 


13 

(free  base,  thick  oil) 


WR  238605>Succinate 


11 


PHART  NO.  2  (Continued) 

Prsnaration  of  4-Iodopentvlphthalimide — ( 11), 


10. 


Ik 


Treatment  of  this  impurity  with  phosphorus  oxychloride  converted 
it  to  2-chloroquinoline  £  and  therefore  it  would  not  have 
adversely  affected  the  quality  of  the  final  product. 
Nevertheless,  only  the  purified  intermediate  ^  was  used  in  the 
current  preparation. 

For  the  conversion  of  compound  5.  to  2-chloroquinoline 
chloroform  was  used  previously  as  the  reaction  solvent.  In  view 
of  the  high  disposal  costs  of  waste  chloroform,  other  solvents 
(methylene  chloride  and  ethylene  dichloride)  were  evaluated  as 
possible  substitutes.  Small  scale  trial  reactions  proceeded 
equally  well  in  all  three  solvents.  Accordingly,  chloroform  was 
replaced  with  ethylene  dichloride  in  this  step. 

The  rest  of  the  reaction  sequence  remained  unchanged  from 
that  used  previously.  Thus,  intermediate  6  was  deblocked  with 
hydrazine  to  afford  the  8 -amino-2 -chloroquinoline  7  which  was 
treated  with  methoxide  to  give  the  8-amino-2-methoxyquinoline  8. 
The  sidechain  reagent  11  was  prepared  by  a  standard  three-step 
sequence,  then  coupled  with  quinoline  ^  to  give  the  protected 
product  12.  Compound  12  was  deprotected  with  hydrazine  and  the 
product,  WR  238605  free  base  (13)  was  treated  with  succinic  acid 
to  give,  after  two  recrystallizations,  pure  WR  238605  succinate 
salt . 

2 . 3  3-Dimethvlaminocarbonvloxvovridine  (WR  256235) 


O 


3 


The  title  compound  was  prepared  by  a  general  literature 
procedure  (6,7)  which  involved  the  reaction  of  3-hydroxypyridine 
with  dimethylcarbamyl  chloride  in  the  presence  of  triethylamine . 
Removal  of  triethylamine  hydrochloride  followed  by  fractional 
distillation  gave  pure  title  compound  in  the  form  of  a  clear 
colorless  oil. 
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2.4 


r  (4-Am-inn-l-mei-.hvlbutvl)  aminol  -2 , 6-dimethoxv-5-hvdroxv-_ 
4-methv.1miinQline  dihvdrochloride  (WR  280528) 


OH  ^^3 


To  the  best  of  our  knowledge,  synthesis  of  the  title 
compound,  a  potential  metabolite  of  WR  238605,  has  not  been 
reported  in  the  open  literature.  The  synthesis  route  used 
successfully  in  the  current  work  is  shown  in  Chart  No.  3.  This 
same  route,  through  intermediate  i,  was  used  by  us  previously  to 
prepare  another  potential  metabolite  of  WR  238605  (8) . 

By  this  route,  the  5 -hydroxy- 8 -nitroquino line  1  was 
alkylated  with  benzyl  bromide  to  give  the  5-benzyloxyguinoline  2. 
The  8-nitro  group  of  quinoline  2  was  reduced  with  iron-acetic 
acid  and  the  product,  8-aminoquinoline  1,  was  heated  with 
phthalic  anhydride  in  toluene  as  solvent  to  yield  the  8- 
phthalimidoquinoline  4..  Compound  4,  was  oxidized  with  m- 
chloroperbenzoic  acid  to  the  N-oxide  5,/  which  was  treated  with 
phosphorus  oxychloride  to  give  2-chloroquinoline  Next,  the  8- 

phthalimide  protection  was  removed  with  hydrazine  and  the 
resulting  2-chloro— 8-aminoquinoline  7.  was  treated  with  sodium 
methoxide  to  introduce  the  2-methoxy  group.  The  product, 
quinoline  2/  was  coupled  with  4-iodo-l-phthalimidopentane  in  the 
presence  of  potassium  carbonate  to  give  intermediate  quinoline  9.- 
Treatment  of  compound  2  with  hydrazine  cleaved  the  phthalimide  to 
give  quinoline  10.  Unexpectedly,  compound  IQ  free  base  proved  to 
be  quite  air-sensitive.  Considerable  discoloration  took  place 
even  though  the  reaction  of  1  with  hydrazine  and  the  isolation  of 
10  was  carried  out  under  a  nitrogen  atmosphere.  The  dihydro¬ 
chloride  salt  was  sufficiently  stable  to  permit  recrystallization 
but  product  yield  was  only  fair. 
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CHART  NO.  3 


15 


The  last  step  of  the  reaction  sequence  calls  for  cleavage 
of  the  5-benzyloxy  group.  This  was  accomplished  by  hydrogenation 
of  precursor  10.  over  palladium  black  catalyst.  Compound  11, 
dihydrochloride  salt  was  isolated  readily  in  a  crystalline  form 
and  appeared  to  be  stable  as  the  crystalline  solid  when  stored 
under  an  inert  atmosphere.  Analysis  of  the  product  by  TLC  on 
silica  gel  plates  proved  to  be  highly  unsatisfactory.  The 
compound  decomposed  when  spotted  on  the  plate  as  evidenced  by 
rapid  discoloration.  Better  results  were  obtained  using 
cellulose  plates.  Although  the  product  tended  to  streak 
somewhat,  decomposition  appeared  to  be  minimal.  In  solution,  the 
compound  decomposed  when  e:!^osed  to  atmospheric  oxygen 
relatively  slowly  under  acidic  conditions  but  cjuite  rapidly 
(within  minutes)  under  basic  conditions.  Accordingly,  we 
recommend  the  use  of  degassed  solvents  and  inert  atmosphere  when 
handling  solutions  of  compound  11. 

2 . 5  3-Methvlaminocarbonvloxvpvridine  (WR  1781971 


o 

II 

OCNHCH3 


Synthesis  of  the  title  compound  by  the  reaction  of  3- 
hydroxypyridine  with  methyl  isocyanate  has  been  reported  in  the 
literature  (6) .  The  same  approach  was  used  in  the  current  work. 
Thus,  3-hydroxypyridine  was  treated  with  methyl  isocyanate  at 
room  temperature  to  give,  after  removal  of  excess  isocyanate, 
crude  product.  Purification  of  the  crude  material  by 
distillation  failed.  The  compound  underwent  partial 
decomposition  at  the  distillation  temperature  (90-95OC)  with  the 
regeneration  of  3-hydroxypyridine.  The  reaction  was  repeated 
using  recrystallized  3-hydroxypyridine  to  give  the  product  in  the 
form  of  a  tan  oil.  The  oil  crystallized  when  refrigerated  but 
the  solid  melted  at  room  temperature.  This  product  had 
acceptable  elemental  analysis  and  the  NMR  spectrip  was _ consistent 
with  the  structure.  Accordingly,  no  further  purification  was 
carried  out. 
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2.6 


1  -Me^thv]  -^-mef-hvl  atninocarbonvloxvpvridine  iodide 
(WR  280593) 


O 


II 

OCNHCH3 


I© 


CH3 


The  title  compound  was  prepared  by  the  quaternarization  of 
3-methylaminocarbonyloxypyridine . 

In  the  first  attempt,  treatment  of  the  3-pyridinol 
carbamate  of  section  2.5  with  methyl _ iodide  in  tetrahydrofuran 
solvent  gave  a  light  yellow  crystalline  product.  Attempted^ 
recrystallization  of  the  compound  led  to  partial  decomposition 
due  to  excessive  heating  during  recrystallization.  The  reaction 
was  repeated  and  a  portion  of  the  solid  was  recrystallized  using 
less  heat  to  give  a  sharp-melting  crystalline  product.  The 
compound  had  acceptable  elemental  analysis  in  carbon,  hydrogen 
and  nitrogen  and  the  NMR  spectrum  was  consistent  with  the 
structure . 

Purity  analysis  by  high-pressure  liquid  chromatography 
(HPLC)  gave  unsatisfactory  results.  Due  to  the  highly  polar 
nature  of  the  compound,  we  used  a  reverse  phase  column  and  water- 
acetonitrile  as  the  eluant.  Nevertheless,  the  compound  eluted  as 
a  broad  band.  In  addition,  the  compound  underwent  fairly  rapid 
hydrolysis  in  this  solvent  system.  Thus,  when  a  water- 
acetonitrile  (85:15)  solution  of  the  carbamate  was  stored  at  room 
temperature  for  1-2  hours,  the  only  product  detected  by  HPLC  was 
l-methyl-3 -hydroxypyridine . 

Since  the  proton  NMR  spectrum  of  the  recrystallized  title 
compound  was  wholly  consistent  with  the  structure  and  showed  the 
absence  of  extraneous  signals  attributable  to  impurities,  we  felt 
the  product  to  be  of  acceptable  quality. 
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2.7 


2-Dimethvlaminocarbonvloxvr>vridine  1-oxide  (WR  2805941 


O 

The  title  compound  was  prepared  by  the  oxidation  of3- 
dimethylaminocarbonyloxypyridine .  Thus,  the  carbamate  was 
treated  with  3-chloroperoxybenzoic  acid  in  methylene  chloride  to 
give  the  crude  N-oxide.  Purification  by  column  chromatography 
followed  by  recrystallization  gave  pure  title  N-oxide. 

2 . 8  8- r ( 4 -Amino- 1 -me thvlbutvl) amino 1 -5-hvdroxv-6-methoxv-4- 

methvlauinoline  (WR  280612) 


The  title  compound  is  a  potential  metabolite  of  WR  242511. 
To  the  best  of  our  knowledge,  synthesis  of  this  structure  has  not 
been  reported  in  the  open  literature.  The  compound  was  prepared 
by  the  synthesis  route  shown  in  Chart  No .  4 . 

Synthesis  of  the  starting  5-hydroxyquinoline  1  was 
described  in  a  previous  report  (5),  and  the  preparation  of 
compounds  2  and  3.  is  described  in  section  2.4  above.  In  the  next 
step  of  the  sequence,  quinoline  1  was  coupled  with  4-iodopentyl- 
phthalimide  in  the  presence  of  anhydrous  potassium  carbonate 
using  N-methyl-2-pyrrolidinone  as  solvent.  Chromatography  of  the 
product  mixture  led  to  the  isolation  of  the  alkylated  quinoline 
1,  a  red,  thick  oil.  Attempts  to  obtain  compound  1  in  the  form 
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of  d  crystdllino  solid  fdilod.  Accordingly,  th6  compound  wds 
deprotected  with  hydrazine  and  the  product  was  purified  by 
chromatography,  then  converted  to  a  dihydrochloride  salt  to  give 
3.  dark,  red,  crystalline  solid  with  acceptable  elemental  analysis 
for  structure 

In  the  last  step,  cleavage  of  the  5-0-benzyl  group  of 
compound  5a  by  hydrogenolysis  appeared  to  proceed  readily  but  the 
product  could  not  be  induced  to  crystallize.  Removal  of  the 
solvent  gave  a  purple  foam.  Alternatively,  the  product  could  be 
precipitated  from  solution  in  the  form  of  an  amorphous  solid  but 
the  NMR  spectrum  showed  that  this  material  was  contaminated  with 
solvent  and  other  extraneous  impurities.  Attempted  conversion  of 
quinoline  ^  to  a  sulfate  salt  gave  a  black  tar.  Compound  ^  did 
form  crystalline  salts  with  phosphoric,  citric,  and  succinic 
acids.  Hydrogenation  of  the  phosphate  salt  gave  a  product  which 
turned  black  upon  attempted  recrystallization.  The  citric  acid 
salt  gave  similar  results.  Hydrogenation  of  the  succinic  acid 
salt  gave  a  crystalline  product  ^  succinate  but  the  compound, 
when  in  solution,  was  extremely  air-sensitive  and  it  was  not 
possible  to  avoid  partial  decomposition  during  crystallization/ 
recrystallization.  As  a  last  attempt,  the  hydrobromic  acid  salt 
was  evaluated.  Compound  5,  did  form  a  crystalline  dihydrobromide 
salt  and  hydrogenation  of  this  material  gave  crystalline  compound 
6  dihydrobromide  salt.  The  dihydrobromide  was  more  stable  than 
the  succinic  acid  salt  and  could  be  readily  recrystallized.  The 
recrystallized  product  had  acceptable  elemental  analysis  and  the 
NMR  spectrum  was  consistent  with  the  structure.  In  view  of  these 
results,  the  main  lot  of  compound  ^  was  converted  to  the 
(dihydrobromide  5b  and  hydrogenated  to  give,  after  recrystalliza- 
tion,  pure  title  compound  6.  dihydrobromide  salt. 
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CHART  NO.  4 


R-  r  (4-AMTNn-1-METHYLBUTYL)  AMINO  1  -5-HYDROXY-6- 
MFTHnXY-4-MF:THYLOUINOLIME  (WR  280612) 


CHgCgHg 


H  3  C  6  X  =  Br 

5a  X  =  CI 
5b  X  =  Br 
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2.9  N.N-Dimei-.hvl-2-fluoro-5-  (trifluoromethvl )  benzene- 

sulfonamide  (WR  280649) 


F 


CF3 


The  title  compound  was  prepared  by  the  reaction  of  2- 
fluoro-5- ( trifluoromethyDbenzenesulfonyl  chloride  (prepared  as 
described  in  section  2.10  below)  with  dimethyl amine.  _  The  product 
had  acceptable  elemental  analysis  and  the  NMR  and  infrared 
(IR)  spectra  were  consistent  with  the  structure. 

2.10  2-Fluoro-5- ( trifluoromethyDbenzenesulfonyl  chloride 
(WR  280675) 


F 


CF3 


Preparation  of  the  title  compound  was  investigated  by  the 
routes  shown  in  Chart  No.  5.  By  the  first  approach,  4- 
f luorobenzotrif luoride  was  treated  with  excess  chlorosulfonic 
acid  under  standard  chlorosulfonation  conditions.  Workup  of  the 
reaction  mixture  gave  two  major  products.  One  of  these  was  an 
oil  which  was  unreactive  toward  dimethylamine  and  showed  two 
equal  intensity  signals  for  aromatic  protons  in  the  NMR  spectriam. 
This  clearly  is  not  consistent  with  the  expected  product  1.  The 
other  reaction  product  was  a  crystalline,  acidic  solid,  mp  183- 
185°C.  This  material  was  not  characterized  any  further  but  was 
treated  directly  with  phosphorus  pentachloride  followed  by 
dimethylamine  to  give  a  new  crystalline  solid,  mp  65.5-67.5°C, 
identified  (NMR  and  elemental  analysis)  as  N,N-dimethyl-4- 
fluorobenz amide.  We  note  that  literature  reports  mp  ise^c  for  4- 
f luorobenzoic  acid  (9)  and  mp  64°C  for  the  amide  (10) . 
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CHART  NO ■  5 


N. N-DIMRTHYL-2-FLUORO-S- ( TRIFLUOROMETHYL) BENZENESULFONYL 

CHT.DFTDF  (WR  280846) 


CF3 


1)  NaNOj/conc.  HCI/AcOH 

2)  SOs/AcOH/CuCI 
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By  the  second  approach,  the  benzotrif luoride  was  treated 
with  20%  fuming  sulfuric  acid.  This  reaction  gave  the  benzoic 
acid  as  a  major  product  along  with  several  minor  reaction 
products . 

In  view  of  these  results,  an  alternative,  relatively 
standard  route  to  arylsulfonyl  chlorides  was  investigated  (11) . 

By  this  route,  2-fluoro-5- ( trifluoromethyl) aniline  was  diazotized 
and  the  diazonium  salt  (in  situ)  was  treated  with  a  solution  of 
sulfur  dioxide  in  acetic  acid  containing  cuprous  chloride  to  give 
the  title  sulfonyl  chloride.  The  crude  product  was  passed 
through  a  silica  gel  column  to  remove  a  minor  impurity  and  the  ^ 
purified  product  was  distilled  to  give  pure  sulfonyl  chloride  in 
the  form  of  a  clear  yellow  oil  which  solidified  in  the  freezer. 

2 . 11  fi  r  f 4-AminQ-l-methvlbutvl) aminol -5- (1-hexvloxv) -S-hydroxy- 
4-methvlauinoline  dihvdrochloride ,  half-hvdrate 
(WB  280682) 


CH2(CH2)4CH3 

o  CHg 


•2HCI-0.5H  2  O 


HN^ 

CH(CH2)3NH2 

The  title  compound  is  a  potential  metabolite  ofWR  242511. 
To  the  best  of  our  knowledge,  it  represents  a  new  chemical 
structure  not  reported  in  the  open  literature.  Synthesis  of  the 
compound  was  accomplished  successfully  by  the  route  shown  in 
Chart  No .  6 . 

By  this  route,  5-hydroxyguinoline  1  was  treated  with 
phosphorous  oxychloride  to  give  5-chloroquinoline  2.  Attempts  to 
cleave  the  6-methoxy  group  of  compound  2.  with  hydrobromic  acid, 
trimethyls ilyl  iodide,  boron  tribromide,  pyridine  hydrochloride 
or  methionine/me thanesulfonic  acid,  failed.  In  all  cases,  only 
the  formation  of  black  decomposition  products  was  observed.  The 
methyl  ether  was  cleaved  readily,  however,  with  anhydrous 
aluminum  chloride  to  give  the  6-hydroxyguinoline  1,  which  was 
alkylated  with  benzyl  bromide  to  yield  the  6-benzyloxyguinoline 
4.  Treatment  of  compound  1  with  sodium  hexyloxide  did  not  yield 
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the  desired  S-hexyloxyquinoline  7;  only  decomposition  of  4  was 
observed.  This  is  consistent  with  the  literature  which  states 
that  in  the  case  of  5-chloroquinoline  2,  the _ displacement 
reaction  does  not  work  with  alcohols  containing  more  than  two 
carbon  atoms  ( 12 ) .  Displacement  of  the  chloro  group  in  compound 
4  with  potassium  acetate  in  N-methylformamide  failed  also.  No 
reaction  was  observed  below  130oc  and  decomposition  took  place  at 
higher  temperatures.  Displacement  with  sodium  methoxide, 
although  slow  (72  h) ,  proceeded  well  to  give  the  5-methoxy- 
quinoline  5.  Selective  cleavage  of  the  methyl  ether  was 
accomplished  with  refluxing,  dilute  hydrochloric  acid-ethanol  to 
give  5-hydroxyquinoline  6  in  high  yield.  Compound  6  was  treated 
with  1-bromohexane  and  tetrabutylammonium  hydroxide  to  give  the 
8-nitro-5-hexyloxyquinoline  7,  then  reduced  with  iron-acetic  acid 
to  8-aminoguinoline  2.  The  aminoalkyl  sidechain  was  introduced 
in  the  standard  way  by  the  reaction  of  compound  8  with  4- 
iodopentylphthalimide  and  diisopropylethylamine  to  give  the 
alkylated  8-aminoquinoline  9..  Next,  the  phthaloyl  blocking  group 
was  cleaved  with  hydrazine  to  yield  quinoline  M  free  base.  This 
product  was  purified  by  chromatography,  then  converted  to  a 
crystalline  dihydrochloride  salt.  In  the  last  step,  the  6-benzyl 
ether  was  cleaved  by  hydrogenolysis  over  palladium  black  catalyst 
to  give  the  6-hydroxyquinoline  11.  The  crude  product  was 
recrystallized  twice  and  dried  to  give  pure  title  compound  as  a 
half -hydrate. 

The  crystalline  dihydrochloride  salt  appeared  to  be_ 
relatively  stable  but  the  compound  did  undergo  slow  air-oxidation 
when  in  solution.  The  compound  oxidized  much  faster  under  basic 
conditions  when  exposed  to  atmospheric  oxygen. 
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2 . 12  R^Rolutjon  of  tt- [2- (Butvlamino)  ethvll -1, 3-dichloro-6-. 
f  hri  flnornme^t.hvl)  -9-Dhenanthrenemethanol 


OH 

I  H 

*  CHCH2CH2N(CH2)3CH3 


Resolution  of  the  corresponding  dibutylaminophenanthrene- 
methanol  (halofantrine)  by  fractional  crystallization  of  the  d- 
camphoric  acid  salt  has  been  reported  in  the  literature  to  give 
the  (+)  and  (-)  enantiomers  in  26  and  17%  yield  respectively 
(13).  Our  attempts  to  apply  this  procedure  to  the  above 
monobutylamino  compound,  failed.  Depending  on  the  crystalli¬ 
zation  solvent  employed,  the  salt  either  precipitated  rapidly 
from  solution  without  any  apparent  enantiomeric  enrichment  or 
failed  to  crystallize  altogether.  In  view  of  this,  other 
resolving  agents  were  investigated. 

Both,  L-tartaric  acid  and  dibenzoyl-L-tartaric  acid  gave 
crystalline  salts  in  good  yields.  However,  conversion  of  these 
salts  back  to  the  free  base  gave  a  product  of  negligible  optical 
activity.  Similarly,  L-malic  acid  formed  a  crystalline  salt 
which  could  be  recrystallized  but  product  recovery  and 
enantiomeric  enrichment  were  low.  The  di-p-toluoyl-L-tartaric 
acid  (DTLTA)  salt  could  not  be  induced  to  crystallize  at  room 
temperature  from  several  solvent  systems  but  did  yield  a  broad 
melting  crystalline  product  from  acetone  after  extended 
refrigeration.  In  a  repeat  trial  experiment,  the  DTLTA  salt 
failed  again  to  crystallize  at  room  temperature  (methanol -ethyl 
acetate)  until  the  solution  was  seeded  with  the  broad  melting 
product  obtained  from  acetone.  Once  initiated,  crystallization 
was  rapid  to  give  a  relatively  sharp-melting  product.  Treatment 
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q£  tii0  c3rysta.lliza.tion  mothsir  licjuoirs  with  basic  ion  ©xchangs 
resin  led  to  the  recovery  of  the  title  compound  free  base  which 
showed  considerable  enantiomeric  enrichment  ([o]d  -20°). 
Accordingly,  the  process  was  repeated  on  a  larger  scale  to  yield, 
after  three  recrystallizations,  pure  DTLTA  salt  with  a  constant 
melting  point.  The  mother  liquors  were  treated  with  ion  exchange 
resin  and  the  recovered  compound  free  base  was  converted  to  di-p- 
toluoyl-D-tartaric  acid  salt  which  required  only  two 
recrystallizations.  Finally,  both  enantiomers  were  freed  from 
the  tartaric  acid  and  converted  to  hydrochloride  salts. 

A  sample  of  the  (-) -enantiomer  was  analyzed  by  HPLC  using 
a  chiral  column  (courtesy  WRAIR  personnel)  and  showed  high 
enantiomeric  purity. 

2.13  1  . R-Dihvdrn-4H-imidazor4, 5-c1Pvridin-4-one  (WR  2808241 


After  a  thorough  literature  search,  the  synthesis  sequence 
shown  in  Chart  No.  7  was  chosen  as  the  most  straightforward  route 
to  the  title  compound. 

Thus,  2-chloropyridine  was  oxidized  with  peracetic  acid  to 
give  N-oxide  1.  Nitration  of  compound  1  with  fuming  nitric  acid 
in  concentrated  sulfuric  acid  gave  the  4-nitropyridine  2.  The 
reduction  of  compound  2.  by  hydrogenation  over  Raney  nickel 
catalyst  as  reported  in  the  literature  (14)  gave  unsatisfactory 
results  in  our  hands.  Although  compound  ^  was  formed,  the  yield 
was  low  and  the  product  was  contaminated  with  one  major  impurity. 
Better  results  were  obtained  using  iron— acetic  acid.  No 
sideproducts  were  formed  and  compound  2.  was  isolated  in  high 
(91%)  yield. 

Nitration  of  compound  2.  gave  nitramine  A  which  was  _ 
iTG^.iTirQ.nQ’Gci  in  hot  sulfniric  3.cid.  to  3.  mixtuir©  of  nit^ropyiriciinGS  — 
and  1.  The  isomers  were  separated  by  fractional  crystallization 
and  the  pure  3-nitropyridine  5  was  hydrogenated  over  Raney  nickel 
catalyst  to  give  crystalline  diaminopyridine  7..  In  the  last 
step,  compound  7.  was  heated  with  formic  acid  at  reflux  (15)  to 
give  the  title  target  compound  £. 
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CHART  NO.  7 


1 ■ 5-DIHYDRO-4H-IMIDAZOL [4 . 5-c1 PYRIDIN-4-ONE  (WR  280824) 
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2 . 14  R-  r  (3-Carboxv-l-methvlpropvl)  aminol  -5-  ( l-hexvloxy) 
methoxv-4-methvlcruinoline  (WR  280829) 


CH^(CH,),CH3 


/ 


CH3 

The  title  compound,  a  potential  metabolite  of  WR  242511, 
was  prepared  by  reductive  alkylation  of  8-amino-5- (1-hexyloxy) -6- 
methoxy-4-methylquinoline  with  levulinic  acid  and  sodium 
cyanoborohydride .  The  crude  reaction  mixture  was  chromatographed 
over  silica  gel  and  the  product  oil  was  triturated  with  hexanes 
to  give  a  light  brown  solid.  This  material  was  decolorized  with 
charcoal  and  recrystallized  from  ether-petroleum  ether  to  give 
pure  title  compound  as  bright  yellow  crystals. 

The  compound  was  stable  in  the  solid  form  and  in  ether 
solution.  In  chloroform  solution,  the  conpound  formed  a  new 
product  which  most  likely  is  the  cyclic  lactam. 

2.15  2-r!hloro-5-  f  triflnoromethvDbenzenesulfonvl  chloride 

(WR  280846) 


The  title  compound  was  prepared  from  2-chloro-5-_ 
(trifluoromethyl) aniline.  Thus,  the  aniline  was  diazotized  with 
sodium  nitrite/hydrochloric  acid  and  the  diazonium  salt  was 
treated  with  sulfur  dioxide  and  cuprous  chloride  to  give  crude 
title  sulfonyl  chloride.  The  crude  product  was  passed  through  a 
silica  gel  column  to  remove  a  minor  impurity  and  the  purified 
product  was  distilled  to  give  pure  sulfonyl  chloride  in  the  form 
of  a  clear  yellow  oil  which  solidified  in  the  freezer. 
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2 . 16  S-  r  (4-Aininn-l-methvlbutvl)  aminol  -5 , 6-dihvdroxv-4- 
mpt-hvlcniinnl  ine  hvdrobromide .  hydrate  (WR  280870). 


HN^ 

CHCH2CH2CH2NH2 


The  title  compound  is  another  potential  metabolite  of  WR 

242511. 


As  a  first  approach  to  this  target  structure,  a  small 
retainer  sample  of  the  5-hydroxy-6-methoxy  analog  was  treated 
with  48%  hydrobromic  acid  at  reflux  for  2  h.  Concentration  of 
the  mixture  to  dryness  followed  by  crystallization  of  the  residue 
gave  a  beige  solid.  Based  on  ISIMl,  this  solid  appeared  to  be 
the  title  compound,  contaminated  with  about  10%  of  the  6- 
methoxyguinoline  starting  material.  Inasmuch  as  we  had  only  a 
small  amount  of  the  6-methoxy  compound  on  hand,  other  synthesis 
routes  were  evaluated.  Hydrolysis  of  the _ 5-hexyloxy-6-benzyloxy 
substituted  quinoline  with  hydrobromic  acid  proceeded  more 
readily  and  gave  better  quality  product.  As  a  final  approach, 
previously  prepared  8-[ (4-amino-l-methylbutyl)amino]-6-benzyloxy- 
5- (1-hexyloxy) -4-methylquinoline  dihydrochloride  (compound  10, 
section  2.11)  was  converted  to  the  dihydrobromide  salt  and 
hydrogenated  over  palladium  black  to  give  the  6-hydroxyquinoline 
dihydrobromide  which  was  treated  directly  with  48%  hydrobromic 
acid  to  give  the  title  compound  hydrobromide  salt.  The  product 
appears  to  form  a  trihydrobromide  salt  that  partially  dissociates 
during  recrystallization  and/or  drying  at  reduced  pressure.  For 
purification,  the  crude  product  was  recrystallized  from  a  mixture 
of  methanol-ethanol-petroleum  ether  containing  some  hydrobromic 
acid.  Elemental  analysis  of  the  dried  final  product  was 
consistent  with  a  2.9  hydrobromide  hemihydrate  and  the  NMR 
spectrum  was  in  agreement  with  the  structure. 


31 


3. 


WORK  PROfiRESS  AND  ASSIGNED  COMPOUTSTPS 


3 . 1  R-  r  (4-Aminn-2-hvdroxv-l-methvlbutvl)  aminol  -  5-(l-hexvloxv).-. 
fi-methoxv-4-methvlauinoline 


_ ^(CH2)5CH3 

O  CH3 


The  title  compound  is  a  potential  metabolite  of  WR  242511. 
Attempts  to  synthesize  this  compound  by  alkylation  of  the 
precursor  8-aminoquinoline  4  with  oxirane  3  of  Chart  No.  8, 
failed. 


Thus,  direct  fusion  of  compounds  1  and  4.  led  almost 
exclusively  to  decomposition.  The  reaction  was  repeated  in  a 
variety  of  solvents.  No  reaction  was  observed  in  refluxing  1- 
butanol,  acetonitrile  or  bromobenzene .  In  refluxing 
diethylbenzene  (bp  180-182OC) ,  a  trace  spot  for  a  potential 
product  was  observed  on  TLC  after  88  hours  along  with  unreacted 
starting  material  and  polar  decomposition  products.  In  the 
presence  of  cobalt  chloride  or  lithium  triflate  as  catalysts,  no 
reaction  was  observed  at  room  temperature  and  decomposition  of 
the  oxirane  took  place  at  elevated  temperatures. 

In  view  of  this,  the  oxirane  was  treated  with  sodium 
iodide-acetic  acid  to  give  a  mixture  of  two  products,  the 
isomeric  iodohydrins .  Separation  of  these  products  was  initiated 
but  at  the  request  of  the  COR,  all  work  on  this  assignment  was 
suspended . 
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CHART  NO.  8 


R- r (4-AMTNn-2-HYDRnXY-l-METHYLBUTYL) AMIN01 -5- 

n  -HKyYT,nxY)  -6-methqxy-4-methylouinoline 


OH 

—  CH-CH 


3 


Mostly  decomposition 
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3.2 


R-  r  (4-j^minn-3-hvdroxv-l-met-hvlbutvl)  aminoJ — 2(f 

A -mp t-hvl - S  -  r  R  -  ( i-.r i  f  1  nor ome thvl )  phenoxv  1  qumQ X mS 


A  potential  route  to  the  title  compound  is  shown  in  Chart 

No.  9. 

The  initial  approach  involved  reductive  alkylation  of 
ouinoline  2  with  ac ety lac et aldehyde  dimethyl  acetal.  No  reaction 
So£  plaSe'in  methanol  solvent  but  product  formation  was  observed 
in  acetonitrile  solvent  in  the  presence  of  acetic  acid.  Workup 
of  the  reaction  mixture  led  to  the  isolation  of  a  compound 
identified  by  NMR  and  elemental  analysis  as  the  alkylated 

quinoline  A- 

As  another  approach,  compound  1  was  reduced  withlithiim 
aluminum  hydride  to  alcohol  1  which  was  treated  successively  with 
triflic  anhydride  and  quinoline  2..  Product  formation  was 
observed  but  the  reaction  did  not  go  to  completion. 

Alternatively,  compound  1  was  converted  to  the  more 
methanesulfonate  ester  and  coupled  with  quinoline  1  to  give 
intermediate  A-  Hydrolysis  of  the  acetal  will  be  investigated 

next . 
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rHART  NO.  9 


fi-  r  ( 4-AMTNO-.1 -HYDROXY- 1-METHYLBUTYL)  AMINO  1  -2 , 6-DIMETHOXY- 
4-MRTHYT.-S-  [3  -  ( TRTFLUORQMETHYL)  PHENOXYl  QUINOLINE 


2 


5 
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3.3 


(c;)  r  r3-  (3-Flnnro-4-morpholinvlphenvl)  -2-oxo-5-oxazo- 
1 idinvllmethyll acetamide 


Synthesis  of  the  title  compound  by  the  route  shown  in 
Chart  No.  10  was  completed.  Characterization  of  the  final 
product  is  in  progress. 

3 .4  1 -Amino - 3 - dime thvl amino - 2 -or opano 1 


OH 
I 

H,NCH,CH-CH,N 


\ 


CH3 

CH3 


Preparation  of  the  title  compound  by  the  route  shown  in 
Chart  No.  11  is  in  progress. 

Thus,  a  sample  of  commercial  epoxide  1.  was  treated  with 
ethanolic  dimethylamine  to  give,  after  chromatography,  a  sample 
of  pure  intermediate  2.  Acid  hydrolysis  of  compound  2  will  give 
the  product  amine  dihydrochloride  salt  which  will  be  converted  to 
the  free  base  with  ion  exchange  resin  and  purified  by 
distillation. 

Since  a  sufficient  quantity  of  compound  1  could  not  be 
purchased  (out  of  stock) ,  the  necessary  starting  materials  have 
been  ordered  and  the  compound  will  be  prepared  in-house. 
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PHART  NO.  10 


( .q  ^  -M-  r  f  3  -  f  .3  -FLUORn-4-MORPHOLINYLPHENYL )  -2  ■ 
nxn- S -OXAZQLIDINYL 1 METHYL 1 ACETAMIDE 


O  NH  + 

v_y 


NO, 


;^)2N-^/EtOAc 


0  N 


NO, 


HCOONH^ 


10%  Pd-C 
THF/MeOH 


0  N- 


NH, 


CICOOCHgCeHg 

NaHCOg/HgO/acetone 


NHCOOCHgCeHg 


3 


1)  n-BuU/THFA78X/35  min 
H 

(4) 

O 

-78°C/1  h  &  R.iyao  h 


8 


(CHaCOjgO/Pyridine 


Prcxiuct 
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CHART  MO.  11 


1  -AMTNO-3-DTMETHyLAMINO-2-PROPANOL 


OH 

I 

(CH3)2NCH2CHCH2NH2-2HCI  + 


3 


Ion 

exchange 

resin 


OH 

I 

(CH3)2NCH2CHCH2NH2 
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3.5 


;>-C!vano-3-rvclopropvl-3-hvdroxv-N-  [4-  (trifluoromethvl)  - 
phenvl 1 propenamide 


No  work  was  done  on  this  assignment. 

3 . 6  2-Cvano-3-cvclopropvl-3-hvdroxv-N- [4- ( trif luoro- 
me thoxv ) phenvl 1 propenamide 


CF3O 


No  work  was  done  on  this  assignment. 
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4. 


EXPERIMENTAL 


All  melting  and  boiling  points  are  uncorrected.  Infrared 
spectra  were  recorded  using  a  Perkin-Elmer  1310  Spectrometer. 
Elemental  analysis  were  performed  by  Midwest  Microlab,  Ltd. , 
Indianapolis,  Indiana.  Vapor  phase  chromatography  was  performed 
on  a  Hewlett-Packard  HP5890A  instrument  with  HP3394A  integrator/ 
recorder.  High  pressure  liquid  chromatography  was  performed 
using  a  Beckman  Model  HOB  solvent  delivery  module  and  LDC  3100 
variable  wavelength  detector  with  HP3394A  integrator/recorder. 

NMR  spectra  were  determined  on  a  Nicolet  QE  300  Spectrometer. 
Optical  rotations  were  determined  on  a  Jasco  Model  DIP- 3 70 
digital  polarimeter. 

4.1  (R)-(-)-  And  (S) - f +) -8- r (4-Amino-l-methvlbutvl) amino] -5- 

(1  -hexvlnyy^  -6-methoxv-4-methvlcruinoline 

Preparation  of  the  title  compounds  by  resolution  of 
racemic  WR  242511  is  described  in  section  4.1.1,  the  asymmetrical 
synthesis  is  described  in  section  4.1.2  and  determination  of 
optical  purity  in  section  4.1.3.  Preparation  of  racemic  WR 
242511  has  been  described  in  two  previous  reports  (5,8)  . 

4.1.1  Resolution  of  WR  242511 

(R)  (-)  -fi-  r  (4-Amino-l-methvlbutvl)  aminol  -5-  (l-hexyloxy)  -iji 

methoxv- 4 -methylcruinoline  hemisuccinate _ (WR _ 2 80510 )  :  -  A  solution 

of  dl-8- [ (4 -amino- 1 -me thy Ibutyl) amino] -5- (1-hexyloxy) -6-methoxy- 
4 -methyl quinoline  (44.9  g,  0.12  mol)  in  isopropanol  (100  mL)  was 
added  to  a  solution  of  dibenzoyl-L-tartaric  acid  monohydrate 
(45.2  g,  0.12  mol)  in  isopropanol  (225  mL) .  The  mixture  was 
heated  to  obtain  a  clear  solution,  then  stored  at  room 
temperature  over  the  weekend .  The  precipitate  was  collected  by 
filtration  to  give  44.1  g  of  yellow,  crystalline  tartrate  salt, 
mp  155-156‘C  (dec).  The  salt  was  recrystallized  from  95%  aq. 
ethanol  (185  mL)  by  allowing  the  solution  to  stand  at  room 
temperature  overnight  to  give  38.7  g  of  salt,  mp  161-163  C  (dec) . 
(The  filtrates  from  the  two  recrystallizations  were  combined, 
filtrate  A,  and  saved  for  preparation  of  the  other  enantiomer.) 
The  salt  (38.7  g)  was  recrystallized  two  more  times  from  95%  aq. 
ethanol  to  give  31.4  g  of  partially  resolved  salt.  At  this  point 
it  was  determined  that  the  title  quinoline  forms  hemi-salt  with 
dibenzoyl-L-tartaric  acid.  Therefore,  the  salt  (29.8  g)  was 
basified  by  passage  of  a  methanol  solution  through  a  Dowex  2-X8 
ion-exchange  resin  to  give  19.7  g  of  the  quinoline  base  as  a 
brown  oil.  To  a  solution  of  this  oil  (19.7  g,  52.7  mmol)  in 
isopropanol  (100  mL)  was  added  a  solution  of  dibenzoyl-L-tartaric 
acid  monohydrate  (9.9  g,  26.4  mmol)  in  isopropanol  (30  mL) .  The 
solution  was  stored  at  room  temperature  overnight.  The  solid^was 
collected  by  filtration  to  give  28.3  g  of  product,  mp  156-157  C 
(dec) .  This  material  (26.5  g)  was  dissolved  in  warm  methanol 
(400  mL) .  The  solution  was  filtered  through  a  pad  of  celite  and 
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the  filtrate  was  concentrated  (aspirator)  to  dryness.  The 
residue  was  dissolved  in  hot  95%  ethanol  (500  mL)  and  the  clear 
solution  was  allowed  to  stand  at  room  temperature  overnight . 
Filtration  of  the  mixture  gave  12.3  g  of  salt,  mp  161 . 5-163 . 5 ‘C 
(dec).  Concentration  of  the  filtrate  gave  a  second  crop,  4.6  g, 
mp  159-160 ‘C  (dec).  One  recrystallization  of  the  second  crop 
(4.6  g)  from  95%  aq.  ethanol  gave  1.5  g  of  salt,  mp  162-164 ‘C 
(dec).  The  combined  salt  (12.3  g,  +  1.5  g)  was  recrystallized 
from  95%  ethanol  (250  mL)  to  give  9.5  g  of  product,  mp  165-167 'C 
(dec) .  One  more  recrystallization  gave  8.1  g  of  pure  salt  as 
yellow  crystals,  mp  166-168 ‘C  (dec).  (All  of  these  filtrates 
were  combined,  filtrate  B,  and  saved  for  preparation  of  the  other 
enantiomer).  The  pure  salt  (7.9  g)  was  dissolved  in  methanol  and 
passed  through  a  column  of  Dowex  2-X8  ion  exchange  resin  (base 
form,  100  mL,  1.2  meq/mL) .  Concentration  of  the  eluate  gave 
title  quinoline  free  base,  5.3  g,  in  the  form  of  a  clear  yellow 
oil,  [0!]%  -30.5*  (c,  3.51,  EtOH)  .  The  free  base  (5.3  g,  14.2 

mmol)  was  dissolved  in  warm  acetonitrile  (40  mL) ,  and  the 
solution  was  treated  with  a  warn  solution  of  succinic  acid  (0.84 
g,  7.1  mmol)  in  isopropanol -acetonitrile  (1:1,  40  mL) .  A  yellow 
precipitate  formed  immediately  but  it  dissolved  when  the  addition 
was  completed.  The  solution  was  stirred  at  room  temperature  for 
30  min  then  refrigerated  overnight.  The  resulting  mixture  was 
filtered  to  give  5.9  g  of  the  hemisuccinate  salt,  mp  127-128 *C. 
The  salt  was  dissolved  in  warm  isopropanol  (60  mL)  and  the 
solution  was  filtered.  The  clear  filtrate  was  stirred  at  room 
temperature.  When  crystal  formation  began,  warm  acetonitrile  (60 
mL)  was  added  slowly.  The  mixture  was  stirred  at  room 
temperature  for  3  h,  then  refrigerated  overnight.  The  product 
was  collected  by  suction  filtration  and  dried  at  75* C/0. 2  mmHg 
for  4  h  to  give  5.5  g  of  pure  target  compound  as  yellow  crystals, 
mp  127-129*C;  [al^  -29.3*  (c,  1.12,  MeOH)  .  ''H  NMR  (DMSO-dg)  6 

8.36  (d,  J=4.1  Hz,  1  H) ,  7.18  (dd,  J=0.8,  4.1  Hz,  1  H)  6.56  (s,  1 
H)  ,  6.09  (d,  J=8.8  Hz,  1  H)  ,  3.90  (s,  3  H)  ,  3.81  (t,  J=6.5  Hz,  2 

H) ,  3.71  (m,  1  H) ,  2.79  (s,  3  H) ,  2.63-2.71  (m,  2  H) ,  2.24  (s,  2 

H) ,  1.42-1.75  (m,  8  H) ,  1.31-1.35  (m,  4  H) ,  1.22  (d,  J=6.2  Hz,  3 

H)  ,  0.89  (t,  J=6.8  Hz,  3  H)  . 

Anal.  Calcd  for  CjjHggNgOj- 1/2  C4Hg04  (432.59):  C,  66.64; 

H,  8.85;  N,  9.71.  Found:  C,  66.74;  H,  8.99;  N,  9.72. 

Thin- Layer  Chromatography  Analtech  HPTLC-RPSF 

Eluent  Rf  Comment 

0.2  M  NaH2P04-Me0H  (1:9)  0.40  Homogeneous 
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(  +  ) -8- r (4-Aminn-l-methvlbutvl) aminol  -5- (l-hexyloxy) -6- 
methoxv-4-Tnethvlcruinoline  hemisuccinate  (WR  280511)  ;  -  The  mother 
liquors  from  the  first  two  crystallizations  of  the  L-salt 
(filtrate  A)  were  concentrated  (aspirator)  to  dryness.  The 
residue  was  dissolved  in  a  mixture  of  toluene  (200  mL)  and  2  N 
NaOH  (200  mL) .  The  aqueous  layer  was  separated  and  extracted 
with  methylene  chloride  (1  x  200  mL) .  The  two  organic  layers 
were  washed  separately  with  brine  (2  x  200  mL) ,  then  they  were 
combined,  dried  (KjCOg) ,  and  filtered.  The  filtrate  was  treated 
with  charcoal  (5  g)  and  filtered  through  a  celite  pad.  The 
filtrate  was  concentrated  (aspirator,  then  vacuum  pump)  to  give 
17  g  of  partially  resolved  quinoline  free  base  as  a  thick  brown 
oil.  A  solution  of  this  oil  (17  g,  45.5  mmol)  in  isopropanol  (30 
mL)  was  added  to  a  hot  solution  of  dibenzoyl -D- tartaric  acid 
(16.3  g,  45.5  mmol)  in  isopropanol  (80  mL) .  The  solution  was 
allowed  to  stand  at  room  temperature  over  the  weekend.  The 
mixture  was  filtered  to  give  18  g  of  a  brown  solid,  mp  140-145 ‘C 
(dec) .  One  recrystallization  from  95%  ethanol  (50  mL)  gave 
yellow  crystals,  11  g,  mp  161-163  *C  (dec);  +  60.4  (c, 

1.28,  MeOH) .  The  filtrates  from  the  two  recrystallization  were 
combined  and  concentrated  (aspirator)  to  dryness.  The  residue 
was  basified  (Dowex  resin)  and  treated  with  dibenzoyl -D- tartaric 
acid  (4.5  g)  to  give  6  g  of  salt,  mp  155-157*C  (dec);  [o']  □ 

50.6"  (c,  1.79,  MeOH).  The  remaining  mother  liquors  from  the  L- 
sait  (filtrate  B)  were  treated  in  a  similar  manner  to  give  12.1  g 
of  the  D-salt,  mp  160-162 ‘C  (dec);  [0!]%  +  50.0*  (c,  1.47,  MeOH). 
The  latter  two  crops  (6  g  and  12.1  g)  were  combined  and 
recrystallized  from  ethanol  (200  mL)  to  give  9.6  g  of  product,  mp 
159-161*0  (dec).  One  more  recrystallization  from  ethanol  (150 
mL)  gave  6.0  g  of  salt,  mp  164-166*0  (dec);  [Q']^®p  +  60.8  (c, 

1.19,  MeOH) . 

This  material  was  combined  with  10  g  of  the  above  11  g 
crop  and  recrystallized  from  ethanol  (200  mL)  to  give  12.5  g  of 
salt,  mp  164-167*0  (dec).  A  final  recrystallization  from  ethanol 
(160  mL)  gave  11  g  of  pure  dibenzoyl -D- tartaric  acid  salt,  mp 
166-168*0  (dec).  A  solution  of  the  salt  (10.8  g)  in  methanol  was 
passed  through  a  column  of  Dowex  2-X8  ion  exchange  resin  (base 
form,  130  mL,  1.2  meq/mL,  2.2  cm  x  48  cm  column)  and  the  resin 
was  washed  with  methanol.  The  product -containing  fractions  were 
combined  and  concentrated  (aspirator,  then  vacuum  pump)  to  give 
7.2  g  of  pure  quinoline  base,  +  31.2*  (c  3.65,  EtOH)  .  A 

warm  solution  of  succinic  acid  (1.14  g,  9.6  mmol)  in  a  mixture  of 
acetonitrile  (25  mL)  and  isopropanol  (25  mL)  was  added  slowly  to 
a  stirred  solution  of  the  quinoline  free  base  (7.2  g,  19.3  mmol) 
in  acetonitrile  (50  mL) .  A  yellow  precipitate  formed  initially 
but  dissolved  when  the  addition  was  completed.  The  mixture  was 
stirred  at  room  temperature  for  30  min,  then  refrigerated 
overnight.  The  solid  was  collected  by  filtration  to  give  8  g  of 
shiny  yellow  crystals,  mp  127-128 *C.  The  solid  (8  g)  was 
dissolved  in  warm  isopropanol  (80  mL)  and  the  solution  was 
filtered.  The  clear  filtrate  was  stirred  at  room  temperature 
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until  crystals  began  to  form,  then  warm  acetonitrile  (80  mL)  was 
added  slowly.  The  mixture  was  stirred  at  room  temperature  for  3 
h  and  with  ice-cooling  for  3  h.  The  solid  was  collected  by 
filtration  and  dried  at  75 ‘C/0. 5  mmHg  for  4  h  to  give  7.5  g  of 
pure  product,  mp  127-129  *C;  +  30.0  (c  1.14,  MeOH)  .  H  NMR 

(DMSO-dfi)  6  8.36  (d,  J=4 . 2  Hz,  1  H) ,  7.18  (dd,  J=0.7,  4.3  Hz,  1 
H),  6.56  (s,  1  H),  6.09  (d,  J=9.4  Hz,  1  H) ,  3.90  (s,  3  H) ,  3.81 
(t,  J=6.5  Hz,  2  H) ,  3.71  (m,  1  H) ,  2.79  (s,  3  H) ,  2.67-2.71  (m,  2 
H)  ,  2.24  (S,  2  H)  ,  1.42-1.75  (m,  8  H) ,  1.31-1.35  (m,  4  H)  ,  1.22 
(d,  J=6.2  Hz,  3  H)  ,  0.89  (t,  J=7.0  Hz,  3  H)  . 

Anal.  Calcd  for  C22H35N3O2 •  1/2  C^HgO^  (432.59):  C,  66.64; 

H,  8.85;  N,  9.71.  Found:  C,  66.81;  H,  9.07;  N,  9.80. 


Thin- Layer  Chromatography  Analtech  HPTLC-RPSF 


Eluent 


Rf 


Comment 


0.2  M  NaH2P04-methanol  (1:9)  0.40  Homogeneous 

Materials 


WR  242511 
Isopropanol 

Dibenzoyl -L- tartaric  acid 
monohydrate 

Dibenzoyl -D- tartaric  acid 
Ethanol 

Methanol 

Celite 

Dowex  2-X8  resin  (washed 
(with  base  prior  to  use) 
Acetonitrile 
Succinic  acid 


Ash  Stevens  Inc.,  Lot  No. 
CT-6-233 

Chempure,  Lot  No.  M158KLW 
Aldrich,  Lot  Nos.  LG10128TX 
and  EP02429JM 

Aldrich,  Lot  No.  CN15007CM 
VWR  Scientific,  Lot  No. 
9504125 

J.T.  Baker,  Lot  No.  H47611 
Celite  Corporation,  Lot  No. 
94024 

Bio-Rad  Laboratories  Inc., 
Lot  No.  M4738D 
Aldrich,  Lot  No.  00418TW 
Aldrich,  Lot  No.  EG16616CG 


4.1.2  Asymmetric  synthesis  of  the  S-(+)  enantiomer 

The  synthesis  route  is  shown  in  Chart  No.  1.  Preparation 
of  the  optically  active  sulfonate  ester  5.  was  described  in  the 
previous  report  (1) . 

A  mixture  of  8-amino-5-hexyloxy-6-methoxy-4-methylquino- 
line  (1.01  g,  3.5  mmol),  (R) (-) -4- [ (3-nitrophenyl) sulfonyloxy] -1- 
phthalimidopentane  (5)  (1.46  g,  3.5  mmol),  di isopropyl amine  (0.35 

g,  3.5  mmol),  and  acetonitrile  (7  mL)  was  heated  at  reflux  for  20 

h.  Additional  sulfonate  5  (1.46  g)  and  di isopropyl amine  (0.35  g) 
were  added  and  heating  was  continued  for  4  h.  The  mixture  was 
cooled,  diluted  with  water  (4  mL)  and  extracted  with  methylene 
chloride  (2x7  mL) .  The  combined  extract  was  washed  with 
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saturated  aq.  NaHCOg  (7  mL)  ,  brine  (7  mL)  ,  then  it  was  dried 
(MgSOj  and  filtered.  The  filtrate  was  concentrated  (aspirator) 
and  the  residue  was  chromatographed  twice  over  silica  gel  (lx  70 
a  lx  100  g)  eluting  with  toluene-ether  (4:1) .  Fractions 
?intalning  pure  product  £  were  and  concentrated  to  give 

a  clear,  light  brown,  thick  oil  (402  mg),  [a]  p  +  8.76  (c 
EtOH)  The  infrared  spectrum  and  TLC  behavior  of  this  compound 
were  identical  with  those  of  the  authentic  dl- compound.  Other 
fractions  containing  product  and  impurities  were  also  combined 
and  concentrated  to  give  613  mg  of  impure  product  which  was  set 
aside  A  mixture  of  the  pure  product  6  (402  mg,  0.79  mmol  , 
anhydrous  hydrazine  (101  mg,  3.16  mmol),  and  ethanol  (8  ^)  was 
heated  at  reflux  for  3  h.  The  mixture  was  cooled  to  40  C  and 
filtered  The  solid  was  washed  with  ethanol  (5x2  mL)  and 
discarded.  The  combined  filtrate  was  concentrated  (aspirator)  to 
a  volume  of  ca.  10  mL,  diluted  with  water  (10  mL)  and  extracted 
wiS  Lthylene  chloride  (2  x  20  mL)  .  The  combined  extract  was 
washed  with  ag.  25%  KOH  (3  x  10  mL)  ,  brine  (3 
(MaSO  )  and  filtered.  The  filtrate  was  concentrated  and  the 
relfdie  was  dissolved  in  EtOH  (10  mL) .  The  solution  was  stirred 
with  charcoal  (0.2  g)  and  filtered  through  a  celite  pad.  The 
filtrate  was  concentrated  (aspirator,  then  vacuum  pump)  to  give 
251  mcr  of  pure  compound  7.  yellow  clear  oil,  [a]  p."^  ■  . 

5  02  EtOH)  The  IR  spectrum  and  TLC  behavior  of  this  material 
were' identical  to  those  of  authentic  WR  242511  free  base. 


Materials 

8 - Ami no - 5  - hexy 1 oxy - 6 - me  t hoxy - 
4 -methylquinoline 
(R) (-) -4- [ (3-nitrophenyl) - 
sulfonyloxy] -1-phthalimido- 
pentane 

D i i s opr opy 1 ami ne 
Acetonitrile 
Methylene  chloride 
Silica  gel 
Toluene 
Ethyl  ether 

Hydrazine,  anhydrous 
Ethanol 

Sodium  bicarbonate 

Potassium  hydroxide 
Magnesium  sulfate,  anhydrous 


Ash  Stevens  Inc.,  Lot  No. 
KB-02-59 

Ash  Stevens  Inc.,  Lot  No. 
CT-6-129 

Fluka,  Lot  No.  327045-1-994 
Aldrich,  Lot  No.  00418TW 
J.T.  Baker,  Lot  No.  H30620 
EM  Science,  Lot  No.  3007201 
J.T.  Baker,  Lot  No.  H15630 
Fisher  Scientific,  Lot  No. 
956050-15 

Aldrich,  Lot  No.  07326MF 
VWR  Scientific,  Lot  No. 
9504125 

FMC  Corporation,  Lot  No. 
92-358 

Sigma,  Lot  No.  22H01131 
J.T.  Baker,  Lot  No.  E25161 
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4.1.3  Optical  purity  analysis 

A  solution  of  partially  resolved  WR  242511  [124  mg,  0.332 
mmol,  [q;]^®d  +  4.67‘  (c  1.49,  EtOH)  ]  in  pyridine  (1  mL)  was  cooled 
to  -15 ‘C  under  a  nitrogen  atmosphere.  To  the  solution  was  added 
(+) -a-methoxy-a-trifluoromethylphenylacetyl  chloride  (O.l^mL,  134 
mg,  0.531  mmol) .  The  reaction  mixture  was  stirred  at  -15'  to  - 
10 'C  for  1.5  h,  and  the  temperature  was  raised  to  O'C  over  1  h. 
After  stirring  at  O’C  for  one  additional  hour,  the  reaction 
mixture  was  quenched  with  water  (2  mL)  at  0  .  The  product  was 
extracted  with  methylene  chloride  (3x2  mL) .  The  combined 
methylene  chloride  extract  was  washed  successively  with  saturated 
aq.  NaHC03  (1x2  mL)  ,  water  (3x2  mL)  ,  and  brine  (2x2  mL)  , 
then  it  was  dried  (MgSO^)  and  filtered.  The  solution  was 
concentrated  (aspirator)  to  give  a  thick  oil  (115  mg) .  The  oil 
was  chromatographed  over  silica  gel  (12  g)  and  the  column  was 
eluted  with  ethyl  acetate-hexane  (1:1).  The  product -containing 
fractions  were  combined  and  concentrated  to  give  90  mg  (46%)  of 
pure  amide  in  the  form  of  a  yellow  thick  oil .  The  NMR 
spectrum  of  this  product  gave  two  signals  in  the  ratio  of 
1.37:1.  Therefore,  the  maximum  optical  rotation  is  calculated  as 
29.9'  (EtOH) .  In  a  similar  manner,  a  sample  of  the  resolved 
product  with  -29.5’  (EtOH)  was  converted  to  the  amide 

derivative  which  showed  only  one  singlet  in  the  ''®F  NMR. 

Materials 


Partially  resolved  WR  242521 

Optically  pure  WR  242521 

(  +  )  -o'-Methoxy-oj-trifluoro- 
methylphenylacetyl  chloride 
Pyridine 

Methylene  chloride 
Sodium  bicarbonate 

Magnesium  sulfate,  anhydrous 
Silica  gel 
Ethyl  acetate 

Hexanes 


Ash  Stevens  Inc.,  Lot  No. 
CT-6-272 

Ash  Stevens  Inc.,  Lot  No. 
CT-6-271 

Acros  Organics,  Lot  No. 
80544-1 

Aldrich,  Lot  No.  LW05916KW 
J.T.  Baker,  Lot  No.  H40639 
FMC  Corporation,  Lot  No. 
92-358 

J.T.  Baker,  Lot  No.  E25161 
EM  Science,  Lot  No.  3007201 
Fisher  Scientific,  Lot  No. 
952084 

J.T.  Baker,  Lot  No.  D41602 
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4 . 2  8-  r  (4-Amino-l-methvlbutvl)  atninol  -2, 6-dimethoxv-4-methvl-5- 

f3-trifluoromet-hvlphenoxv)  cruinoline  succinate _ (WR  238605) 

The  synthesis  route  to  the  title  compound  is  shown  in 
Chart  No .  2 . 

q-Chloro-fi-methoxv-4-methvl-8-nitrocaiinoline  (1) :  -  A  5  L 

3  neck  flask  equipped  with  a  temperature  probe,  a  stirrer  and  a 
reflux  condenser  was  charged  with  5-hydroxy-6-methoxy-4-methyl-8- 
nitroquinoline  (900  g,  3.84  mol)  and  phosphorus  oxychloride _  (2 . 95 
kg,  19.24  mol) .  The  mixture  was  heated  to  85 ‘C  at  which  point 
the  reaction  exothexmed  to  105 'C.  The  mixture  was  cooled  to  85 ‘C 
and  maintained  at  this  temperature  for  30  min.  The  mixture  was 
allowed  to  cool  to  60 *C  and  poured  into  a  rapidly  stirred  mixture 
of  ice  (18  kg)  and  water  (10  L) .  The  mixture  was  adjusted  to  pH 
7-8  by  the  addition  of  25%  aq.  sodium  hydroxide  (13.5  L),  while 
maintaining  the  temperature  below  20 ’C  by  the  addition  of  ice^  (9 
kg) .  The  mixture  was  filtered  and  the  solids  were  slurried  with 
water  (2  x  6  L) .  The  solids  from  the  last  filtration  were  washed 
with  water  (1  L) ,  isopropanol  (2  L)  and  petroleum  ether  (3  L)  and 
air-dried  to  constant  weight  to  give  955  g  of  crude  product. 

Similar  runs  were  made  and  a  total  of  3.96  kg  of  5- 
hydroxy- 6 -methoxy-4 -methyl - 8 -nitroquinoline  was  processed  to  give 
5.19  kg  of  crude  product  1. 

The  crude  product  (1126  g)  was  dissolved  in  refluxing 
methylene  chloride  (10  L) .  The  solution  was  treated  with 
potassium  carbonate  (180  g)  and  celite  (300  g)  and  heated  at 
reflux  for  30  min,  then  it  was  filtered  through  a  pad  of  celite. 
The  top  layer  of  the  celite  pad  was  slurried  with  methylene 
chloride  (2  x  1.5  L)  and  filtered  after  each  slurry.  After  the 
final  filtration,  the  filter  pad  was  washed  with  methylene 
chloride  (2  L) .  The  combined  filtrate  was  concentrated  to  a 
volume  of  ca.  9  L  and  applied  onto  a  column  of  dry  silica  gel  (5 
kg,  15  X  57  cm) .  The  column  was  eluted  with  methylene  chloride 
(48  L) .  The  product -containing  fractions  were  combined  and 
concentrated  to  a  slurry.  The  slurry  was  transferred  to  pyrex 
dish  and  air-dried  to  give  997  g  of  chromatographed  product. 

The  remaining  crude  material  was  treated  in  a  similar 
manner  and  gave  an  additional  2.74  kg  of  chromatographed  product. 

The  combined  chromatographed  product  (3.74  kg)  was 
dissolved  in  refluxing  toluene  (15  L) .  The  solution  was  allowed 
to  cool  to  room  temperature  overnight,  then  it  was  cooled  in  an 
ice  bath  for  6  h.  The  solid  was  collected  by  filtration,  washed 
with  cold  (5‘C)  toluene  (3  L)  and  petroleum  ether  (2  L)  and  air- 
dried  to  give  3.44  kg  of  pure  product,  mp  168-169 . 5 ‘C;  lit.  mp 
167-169.5 ‘C  (4) .  The  mother  liquor  was  concentrated  to  give  238 
g  of  less  pure  product.  This  material  was  recrystallized  from 
toluene  (1  L)  to  give  217  g  of  pure  product,  mp  168-169 *C. 
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The  cotnbined  yield  was  3.66  kg  (85%)  . 


Anal . 

Calcd  For  C11H9CIN2O3  (252 

.66)  : 

C,  52.29; 

H,  3.59; 

Cl, 

14.03; 

N, 

11.09.  Found  (1st  crop) 

:  C, 

52.14;  H, 

3.57; 

Cl, 

14.05; 

N, 

11.01.  Found  (2nd  crop) 

:  C, 

52.39;  H, 

3.46; 

Cl, 

13.99; 

N, 

10.92. 

Thin-Laver  Chromatography  EM  Science  Kieselgel  60  ¥^^4 


Eluent 

Methylene  chloride 
Ethyl  acetate 

Materials 

5 -Hydroxy- 6 -met hoxy- 4 -methyl - 
8 -nitroquinoline 
Phosphorus  oxychloride,  99% 

Water,  deionized 

Sodium  hydroxide,  ACS  reagent 

Isopropanol 

Petroleum  ether 

(bp  50-110 ‘O,  reagent 
Petroleum  ether 

(bp  35-60 ‘O,  reagent 
Methylene  chloride, 

ACS  reagent 
Potassium  carbonate, 
anhydrous 
Celite 

Silica  gel,  70-230  mesh 
Toluene,  ACS  reagent 


Rf  Comment 

0.21  Homogeneous 

0.69  Homogeneous 


Ash  Stevens  Inc.,  Lot  No. 
PAS-02-156 

Aldrich,  Lot  No.  04003MV 
Rhone  Poulenc,  Lot  No.  080220 
Ash  Stevens  Inc . 

VWR  Scientific,  Lot  No.  D43058 
J.T.  Baker,  Lot  No.  H02937 
Fisher  Scientific,  Lot  No. 
943173 


J.T. 

Baker, 

Lot 

No. 

F40609 

J.T. 

Baker, 

Lot 

No. 

H46607 

J.T. 

Baker, 

Lot 

Nos 

.  G18640, 

and  H49624 

Johnson  Mathey,  Lot  No.  J16A15 

Manville,  no  Lot  No. 

EM  Science,  Lot  No.  33015 
Mallinckrodt ,  Lot  No.  8608KMAE 


6-Methoxv-4-methvl-8-nitro-5- (3-trifluoromethvlphenoxv) - 
quinoline  (2) :  -  A  12  L  3  neck  flask  equipped  with  an  addition 
funnel,  a  stirrer,  a  temperature  probe,  and  a  distillation  head 
was  charged  with  2-ethoxyethanol  (3.1  L)  and  m-hydroxybenzotri- 
fluoride  (708  g,  4.37  mol) .  The  solution  was  purged  with 
nitrogen  and  compound  1  (788  g,  3.12  mol)  was  added.  The  mixture 
was  blanketed  with  nitrogen  and  heated  to  127 ‘C.  A  hot  (85-90 ‘O 
solution  of  potassium  hydroxide  (257  g,  3.89  mol)  in  2-ethoxy¬ 
ethanol  (1.5  L)  was  prepared  separately  under  a  nitrogen 
atmosphere,  then  it  was  added  over  a  25  min  period  to  the 
reaction  mixture  while  maintaining  the  temperature  at  127-132  C. 
During  the  addition,  a  portion  of  the  solvent  boiling  below  127 'C 
was  removed  by  distillation.  After  the  addition  was  completed, 
the  mixture  was  maintained  at  130-133  C  for  90  min  while 
additional  low  boiling  solvent  was  removed  by  distillation  (total 
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solvent  removed  was  1.3  L) .  The  reaction  mixture  was  cooled  to 
room  temperature,  methanol  (3.1  L)  was  added  and  the  mixture  was 
stirred  and  cooled  in  an  ice  bath  for  2  h.  The  mixture  was 
filtered  and  the  solid  was  washed  with  cold  (5  C)  ethanol  (3  x 
500  mL) .  The  damp  filter  cake  was  slurried  with  water  (4.7  L) 
and  the  mixture  was  filtered.  The  solid  was  washed  with  water  (2 
X  1  1  L)  ,  cold  ethanol  (3  x  500  ttiL)  and  petroleum  ether  (2  x  600 
mL)  and  air-dried  to  yield  869  g  of  crude  product  2. 

Similar  runs  were  made  and  from  3.64  kg  of  compound  1 
there  was  obtained  4.01  kg  of  crude  product  2. 


Crude  product  2  (4.01  kg)  was  dissolved  in  refluxing 
toluene  (40  L) .  Norit  A  (250  g)  was  added  and  after  a  10  min 
reflux,  the  mixture  was  filtered  through  a  pad  of  celite.  The 
filter  pad  was  washed  with  boiling  toluene  (1.5  L) .  The  stirred 
filtrate  was  allowed  to  cool  to  room  temperature  overnight ,  then 
it  was  cooled  in  an  ice  bath  for  3.5  h.  The  solid  was  collected 
by  filtration,  washed  with  cold  (5‘C)  toluene  (2.5  L) ,  ethanol  (2 
L)  and  petroleum  ether  (1.5  L) ,  and  air-dried  to  yield  3.76  kg 
(69%)  of  pure  compound  2,  mp  213-214 *C;  lit.,  mp  213-217  C  (4) , 
mp  208-210 'C  (16) . 


F, 


Anal . 
15.07;  N, 


Calcd  for  C18H13F3N2O4  (378.31):  C, 
7.40.  Found:  C,  57.12;  H,  3.46; 


57.15;  H,  3 
F,  15.12;  N, 


.46; 

7.41. 


Thin- Layer  Chromatography  EM  Science  Kieselgel  60  F254 


Eluent 

Methylene  chloride 
Ethyl  acetate 
Materials 
Compound  l 

2 -Ethoxyethanol ,  reagent 

m-Hydroxybenzotrifluoride 
Potassium  hydroxide,  85+%, 
ACS  reagent 
Methanol 

Ethanol,  reagent  200  proof 

Petroleum  ether,  bp  35-60  C, 
ACS 


Rf 

Comment 

0.20 

Homogeneous 

0.71 

Homogeneous 

Ash  Stevens  Inc.,  Lot  Nos. 

KB-02-78  and  KB-02-79 
J.T.  Baker,  Lot  Nos.  F27621 
and  H02619 

Marshallton,  Lot  No.  28-078 
Aldrich,  Lot  No.  03408 JG 

Ashland,  Lot  No.  0720410 
Aaper  Alcohol,  Lot  No. 
95A24QA-RA 

J.T.  Baker,  Lot  No.  H46607 
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Materials  (Continued) 


Water,  deionized 
Toluene,  ACS  reagent 
Norit  A,  acid  washed 

Celite 


Ash  Stevens  Inc . 

Malinckrodt ,  Lot  No.  8608KMAE 
Pfanstiehl  Laboratories  Inc., 
Lot  No.  16055 
Manville,  no  Lot  No. 


8-Amino-6-methoxv-4-methvl-5- (3-trifluoromethvlphenoxv) - 
miinoline  (3) ;  -  A  12  L  three-neck  flask  equipped  with  an 
addition  funnel,  a  stirrer,  a  reflux  condenser,  and  a  temperature 
probe  was  charged  with  compound  2  (1.00  kg,  2.64  mol),  iron 
filings  (680  g) ,  butyl  ether  (400  mL)  and  water  (2.2  L) .  The 
stirred  mixture  was  heated  to  88  C  and  a  solution  of  acetic  acid 
(180  mL)  in  water  (1.44  L)  was  added  over  a  15-20  min  period. 

The  mixture  was  heated  at  93-95 ‘C  for  40  min,  more  iron  filings 
(174  g)  were  added  and  heating  was  continued  for  40  min  when 
additional  acetic  acid  (240  mL)  in  water  (1.44  L)  was  added. 

After  a  further  30  min  at  93-95 ‘C,  analysis  by  thin-layer 
chromatography  showed  no  starting  material  remaining.  The 
mixture  was  cooled  to  40-50 ‘C  and  extracted  by  decantation  with 
hot  ethyl  acetate  (4  L,  2  x  3  L,  2  L) .  The  combined  extract  was 
filtered  through  a  pad  of  celite  and  the  filtrate  was  washed  with 
saturated  aqueous  sodium  bicarbonate  (2  x  1.35  L)  and  water  (2  x 
1.65  L) .  The  organic  layer  was  dried  over  magnesium  sulfate  (500 
g) ,  filtered,  and  the  filtrate  was  concentrated  to  dryness  to 
give  915  g  of  crude  product. 

Similar  runs  were  made  and  a  total  of  3.75  kg  of  compound 
2  was  processed  to  give  3.33  kg  of  crude  product  3. 

Crude  compound  3  (3.33  kg)  was  dissolved  in  boiling 
cyclohexane  (35  L) .  The  solution  was  treated  with  Norit  A  (775 
g) ,  heated  at  reflux  for  15  min,  and  filtered  through  a  pad  of 
celite.  Washing  with  boiling  cyclohexane  was  attempted  but  the 
funnel  plugged  up.  The  filter  pad  was  extracted  with  boiling 
cyclohexane  (6  L)  and  the  mixture  was  filtered  through  a  pad  of 
celite.  The  celite  pad  was  washed  with  boiling  cyclohexane  (2 
L) .  The  plugged  funnel  was  washed  with  ethyl  acetate  (2  L)  and 
the  wash  was  saved  (see  below) .  The  two  cyclohexane  filtrates 
were  allowed  to  cool  to  room  temperature  overnight,  then  they 
were  cooled  to  10 ‘C.  The  solid  from  both  filtrates  was  collected 
together,  washed  with  cold  (10 ‘C)  cyclohexane  (4  L)  and  petroleum 
ether  (5  L)  and  air-dried  to  give  2.75  kg  of  pure  product  3,  mp 
114-116‘C;  lit.,  mp  115-117. 5"C  (4),  mp  116-117  C  (16). 

The  ethyl  acetate  wash  from  above  was  filtered  through  a 
pad  of  celite  and  the  filter  pad  was  washed  with  ethyl  acetate 
(500  mL) .  The  combined  filtrate  was  concentrated  to  dryness  to 
give  220  g  of  crude  product.  This  material  was  recrystallized 
from  cyclohexane  (1  L)  to  give  209  g  of  pure  compound  3,  mp  114- 
116'C. 
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The  combined  cyclohexane  mother  liquors  were  concentrated 
to  a  volume  of  ca.  2.5  L  and  cooled  to  10 'C.  The  solid  was 
collected  by  filtration  to  give  128  g  of  a  less  pure  second  crop. 
This  material  was  recrystallized  from  cyclohexane  (1.3  L)  to  give 
118  g  of  pure  compound  3,  mp  114-116  C. 

The  combined  yield  of  pure  product  3  was  3.08  kg  (89%)  . 

NMR  (DMSO-dJ  6  8.39  (d,  J=4.2  Hz,  1  H,  H-2)  ,  7.46  (app 
1  Hz  and  7.8  Hz,  l  H,  H-5'),  7.28  (d,  J=7 . 8  Hz,  ^ 

15  (d,  J=4.2  Hz,  1  H,  H-3)  ,  7.01  (s,  1  H,  H-2  ),  6.97  (d, 

J=8  4  Hz,  1  H,  H-6'),  6.88  (s,  1  H,  H-7),  6.12  (s,  2  H,  NH2)  , 

3.71  (s,  3  H,  OCH3)  ,  2.49  (s,  3  H,  ArCHj)  . 

C,  62.07;  H,  4.34; 

C,  61.86;  H,  4.33; 

C,  61.89;  H,  4.42; 

C,  61.89;  H,  4.45; 


t,  J=8 
4'  )  ,  7 


Anal . 


Calcd  for  Ci8H^5F3N202  (348.32): 


F, 

16.36; 

N, 

8.04. 

F, 

16.37; 

N, 

7.97. 

F, 

16.45; 

N, 

8.07. 

F, 

16 . 45 ; 

N, 

8.03. 

Found  (KB- 02 -93) : 
Found  (KB-02-94A) : 
Found  (KB-02-94B) : 


Thin- Layer  Chromatography  EM  Science  Silica  Gel  60  F254 


Eluent 
Ethyl  acetate 

Toluene - acetone - trie thyl amine 
(70:19:5) 


Rf 

Comment 

0.62 

Homogeneous 

0.47 

Major  trace 

0.26 

Trace 

Materials 
Compound  2 

Iron  filings,  40  mesh 


Butyl  ether,  99% 

Water,  deionized 
Acetic  acid,  ACS  reagent 
Ethyl  acetate,  ACS  reagent 
Celite 

Sodium  bicarbonate, 

ACS  reagent 

Magnesium  sulfate,  anhydrous 

Cyclohexane,  ACS  reagent 
Norit  A,  acid  washed 

Petroleum  ether  (bp  35-60 ‘O, 
ACS 


Ash  Stevens  Inc.,  Lot  No. 
KB-02-86 

MCB,  Lot  No.  3H17 
Fisher  Scientific,  Lot  No. 
947501 

Aldrich,  Lot  Nos.  13909CF 
and  01702KX 
Ash  Stevens  Inc . 

Ashland,  Lot  No.  030923E 
J.T.  Baker,  Lot  No.  H48640 
Manville,  no  Lot  No. 

Spectrum  Chemical  Corp., 

Lot  No.  IB155 
Spectrum  Chemical  Corp., 

Lot  No.  HF161 

J.T.  Baker,  Lot  No.  429331 
Pf anstiehl  Laboratories  Inc . , 
Lot  No.  16055 

J.T.  Baker,  Lot  No.  H46607 


50 


-Mf^thoxY-4 -methyl  - 8 -Phthalimido- 5 -  ( 3  - trifluoromettiy- 
ph-snoxy) C|"u.iiioliii0  (4)  :  -  A  50  L  thrss-neck  flask  ©cjuipped  with  a 
t6inp6iratu]rG  probs,  a  sti^rirsir,  and  a  Dsan-Stank  trap  was  charged 
with  toluene  (9  L),  xylenes  (9  L)  and  phthalic  anhydride  (677  g, 
4.57  mol)  and  the  stirred  mixture  was  heated  to  80 ‘C.  Solid 
product  3  (1.53  kg,  4.39  mol)  was  added  and  the  mixture  was 
heated  at  reflux  (122-123 'O  for  5  h.  The  water  generated  in  the 
reaction  (77  mL)  was  collected  in  the  Dean-Stark  trap.  The 
reaction  mixture  was  allowed  to  cool  to  room  temperature 
overnight,  then  cooled  in  an  ice  bath  for  3  h.  The  solid  was 
collected  by  filtration,  washed  with  cold  (5‘C)  toluene  (3  L)  and 
petroleum  ether  (3  L)  and  air-dried  to  give  2.06  kg  of  pure _ 
product  4,  mp  232-233  C;  lit.,  mp  231-235  C  (4),  mp  228-231  C 
(17)  .  The  reaction  was  repeated  on  the  same  scale  and  gave  2.06 
kg  of  pure  product  4,  mp  232-233 *C.  The  combined  yield  was  4.12 
kg  (98%) . 

NMR  (DMSO-dg)  5  8.55  (d,  J=4.2  Hz,  1  H,  H-2)  ,  8.16  (s, 

1  H,  H-7) ,  8. 1-7. 9  (m,  4  H,  phthalimide) ,  7.56  (t,  J=8 . 1  hz ,  1  H, 

H-5'),  7.41  (d,  J=7.8  Hz,  1  H,  H-4'),  7.34  (d,  J=4.2  Hz,  1  H,  H- 
3),  7.24  (S,  1  H,  H-2'),  7.03  (dd,  J=8.4  Hz,  2.1  Hz,  1  H,  H-6'), 

3.80  (s,  3  H,  OCH3)  ,  2.64  (s,  3  H,  ArCHg)  . 

Anal.  Calcd  for  C26H17F3N2O4  (478.43):  C,  65.27;  H,  3.58; 

F,  11.91;  N,  5.86.  Found  (KB-02-96) :  C,  65.12;  H,  3.37; 

F,  12.07;  N,  5.82.  Found  (KB-02-97) :  C,  65.10;  H,  3.41; 

F,  11.84;  N,  5.81. 


Thin-Layer  Chromatography 
Eluent 
Ethyl  acetate 
Toluene -methanol  (4:1) 


Science  Silica  Gel 

S  0  ^254 

Rf 

Comment 

0.64 

Homogeneous 

0.68 

Homogeneous 

Materials 
Compound  3. 


Toluene ,  ACS  reagent 
Xylenes,  ACS  reagent 

Phthalic  anhydride,  ACS  reagent 
Petroleum  ether  (bp  35-60*0 
ACS 


Ash  Stevens  Inc . ,  Lot  Nos . 
KB-02-93,  KB-02-94A 
and  KB-02-94B 

Mallinckrodt ,  Lot  No.  8608KMAE 
Spectrum  Chemical  Corp . , 

Lot  No.  GG375 
Acros,  Lot  No.  B0029392 
J.T.  Baker,  Lot  No.  H46607 
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fi  -  Me  thoxy-  4  -  methyl  -  8  -phthal  itnido  -  5-  (3-trif  luorome  thyl  - 
phenoxy) quinoline- 1 -oxide  ethanolate  (5) :  -  A  50  L  three-neck 
flask  equipped  with  an  addition  funnel,  a  stirrer,  and  a  reflux 
condenser  was  charged  with  chloroform  (20.5  L)  and  compound  4 
(2.04  kg,  4.26  mol)  and  the  mixture  was  heated  to  reflux.  3- 
Chloroperoxybenzoic  acid  (1.79  kg,  7.26  mol  based  on  70%  purity) 
was  dissolved  separately  in  hot  chloroform  (9  L) .  The  layers 
were  separated  and  the  organic  layer  was  dried  over  magnesium 
sulfate  (86  g)  and  filtered.  The  solid  was  washed  with 
chloroform  (500  mL)  and  the  combined  filtrate  was  added  over  a 
10 -min  period  to  the  above -prepared  refluxing  solution  of 
compound  4  in  chloroform.  The  reaction  mixture  was  heated  at 
reflux  for  2.5  h,  cooled  to  room  temperature  and  washed 
successively  with  15%  aqueous  potassium  carbonate  (2  x  9.5  L)  and 
water  (10  L) .  The  organic  layer  was  treated  with  potassium 
carbonate  (1  kg)  and  Norit  A  (200  g)  and  stirred  at  room 
temperature  overnight .  The  mixture  was  filtered  through  a  pad  of 
celite  and  the  filter  pad  was  washed  with  chloroform  (1.5  L) . 

The  combined  filtrate  was  concentrated  to  dryness  to  give  2 . 825 
kg  of  solid  residue.  The  solid  was  triturated  with  hot  ethanol 
(5.8  L)  and  the  mixture  was  allowed  to  cool  for  1  h,  then  it  was 
cooled  in  an  ice  bath  for  2  h.  The  solid  was  collected  by 
filtration,  washed  with  cold  ethanol  (2.5  L)  and  petroleum  ether 
(2  L) ,  and  air-dried  to  give  1.975  kg  of  crude  product  5. 

The  reaction  was  repeated  using  2 . 05  kg  of  compound  4  and 
gave  1.983  kg  of  crude  product  5..  The  water  washes  from  the 
original  reaction  mixture  deposited  a  small  chloroform  layer . 

The  layers  were  separated  and  the  chloroform  layer  was 
concentrated  to  dryness  to  give  additional  solid  product.  The 
solid  was  triturated  with  ethanol  to  yield  103  g  of  crude  product 
5. 

The  combined  crude  product  (4.06  kg)  was  charged  into  a 
100  gallon  stainless  steel  reactor  containing  ethanol  (126  L) . 

The  mixture  was  heated  to  reflux  and  allowed  to  cool  to  room 
temperature  overnight.  Next  day  the  contents  were  cooled  to  3‘C 
and  filtered.  The  solid  was  washed  with  cold  ethanol  (5  L)  and 
petroleum  ether  (5  L)  and  air-dried  to  give  3.42  kg  of 
recrystallized  product  5..  TLC  analysis  showed  that  this  material 
now  contained  a  new  impurity.  Accordingly,  the  compound  was 
purified  further  as  follows. 

Recrystallized  compound  5  (950  g)  was  dissolved  in  a  hot 
tnixture  of  toluene  (5.7  L)  and  ethanol  (0.95  L)  .  The  solution 
was  seeded  with  pure  product  ^  and  allowed  to  stand  undisturbed 
at  room  temperature  overnight .  Next  day  the  mixture  was 
filtered.  The  solid  was  washed  with  toluene  (1  L)  and  petroleum 
ether  (1  L)  and  air-dried  to  give  586  g  of  purified  product  5,  mp 
233-233 .5 ‘C. 
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Additional  impure  product  (2.45  kg)  was  treated  in  a 
similar  manner  and  gave  1.50  kg  of  purified  product  5. 

The  toluene -ethanol  mother  liquor  was  processed  further. 
Thus,  a  portion  of  the  mother  liquor  (8  L)  was  concentrated  to 
one-half  volume.  Silica  gel  (1.1  kg)  was  added  and  the  mixture 
was  stirred  for  15  min.  The  solvent  was  decanted  and  the  silica 
gel  was  placed  on  top  of  a  chromatography  column  containing 
silica  gel  (0.9  kg,  8  x  34  cm  column)  packed  in  toluene.  The 
column  was  eluated  with  toluene  (5  L) ,  toluene-ethyl  acetate 
(9:1,  10  L;  3:1,  20  L;  1:1,  30  L;  1:3,  15  L),  and  ethyl  acetate 
(5  L) .  The  product -containing  fractions  were  concentrated  to 
dryness  to  give  160  g  of  purified  product  5,  mp  232-232. 5‘C.  The 
remaining  mother  liquor  was  processed  in  a  similar  manner  and 
gave  469  g  of  purified  product. 

The  combined  purified  product  (2.71  kg)  was  slurried  with 
ethanol  (5  L)  and  the  mixture  was  filtered.  The  solid  was  washed 
with  ethanol  (2  L)  and  petroleum  ether  (1.5  L)  and  air-dried  to 
give  2.70  kg  (58%)  of  pure  product  5,  mp  233 . 5 -234 . 5 ‘ C;  lit.,  mp 
233-234*C  (4),  mp  236-237‘C  (17).  NMR  (DMSO-dg)  6  8.19  (d, 

J=6.3  Hz,  1  H,  H-2),  8.00  (s,  1  H,  H-7),  8. 0-7. 9  (m,  4  H, 

phthalimide) ,  7.55  (t,  J=8.1  Hz,  1  H,  H-5'),  7.43  (d,  J=7.5  Hz,  1 

H,  H-4'),  7.28  (br  S,  1  H,  H-2'),  7.21  (d,  J=6.9  Hz,  1  H,  H-3)  , 
7.06  (dd,  J=8.4  and  2.1  Hz,  1  H,  H-6'),.4.34  (t,  J=5.1  Hz,  1  H, 
OH),  3.80  (s,  3  H,  OCH3)  ,  3.42  (dq,  J=5 . 1  and  6.9  Hz,  2  H,  OCH2)  , 
2.56  (S,  3  H,  ArCHg)  ,  1.02  (t,  J=7.2  Hz,  3  H,  CH2CH3)  . 

Anal.  Calcd  for  C25Hi7F3N205-C2H50H  (540.49):  C,  62.22; 

H,  4.29;  F,  10.55;  N,  5.18.  Found:  C,  62.11;  H,  4.20;  F,  10.63; 
N,  5.25. 


Thin- Laver  Chromatoaraphv 

EM  Science  Silica  Gel 

6  0  F254 

Eluent 

Rf 

Comment 

Toluene -methanol  (5:1) 

0.35 

Homogeneous 

Ethyl  acetate 

0.20 

0.50 

Major 

Trace 

0.64 

Trace 

0.72 

Trace 
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Materials 


Compound  4 
Chloroform 


3-Chloroperoxybenzoic  acid, 
70-75% 

Magnesium  sulfate,  anhydrous 

Potassium  carbonate,  anhydrous 

Water,  deionized 
Norit  A 

Celite 

Ethanol ,  reagent , 

190  proof 

Petroleum  ether  (bp  35-60  24  C) 
reagent 

Toluene ,  reagent 

Silica  gel  60, 

70-250  mesh 

Ethyl  acetate,  ACS  reagent 


Ash  Stevens  Inc . ,  Lot  Nos . 

KB-02-96  and  KB-02-97 
j.T.  Baker,  Lot  No.  C03604 
Fisher  Scientific,  Lot  No. 
943340 

Spectrum  Chemical  Corp., 

Lot  No.  KP053 
Spectrum  Chemical  Corp., 

Lot  No.  HF161 
Spectrum  Chemical  Corp., 

Lot  No.  GPOll 
Ash  Stevens  Inc . 

Pf anstiehl  Laboratories  Inc . , 
Lot  No.  16055 
Manville,  no  Lot  No. 

Aaper  Alcohol,  Lot  No. 
95D11UB-RK 

J.T.  Baker,  Lot  Nos.  H46607 
and  J06656 

Mallinckrodt ,  Lot  Nos. 

8608KPEZ  and  8608KMAE 
EM  Science,  Lot  No.  33015 

J.T.  Baker,  Lot  Nos.  H48640 
and  J22613 


9 -Phi  orn-6-methoxv-4-methvl-8-phthalimido  5 — (3-trifluoro 
n,oi-hyiph^noxv)auinoline  16i_L  -  A  22  L  three-neck  flask  shipped 
with  a  stirrer,  a  reflux  condenser  and  a  temperature  probe  was 
charged  with  compound  5  (1352  g,  2.50  mol)  3 

dichloride  (8.1  D .  Phosphorus  oxychloride  (1585  g,  10-5  mol) 
was  added  over  a  30-45  min  period  (®^°therm  to  50  C)  The 
mixture  was  heated  at  reflux  for  one  hour  at  which  time  more 
phosphorus  oxychloride  (88  g,  0.57  mol)  was  added.  The  -"ixtuy 
was  heated  at  reflux  for  another  30  min,  then  it  was  cooleil  to 
lo -C  and  poured  over  ice  (10.8  kg).  The  rapidly  stirred  mixture 
wL  adiusted  to  pH  5.5  by  the  addition  of  20%  aqueous  sodium 
Sdroxide  (6.5  L)  .  Wate^  (4  L)  was  added  and  the  layers  were 
seoarated.  The  aqueous  phase  was  extracted  with  ethylene 
dichloride  (4  x  4  L) .  The  combined  organic  phase  was  washed  with 
water  (3  x  7  5  L)  and  dried  over  magnesium  sulfate  (1  kg) . 
SdfSm'bi^arbLaie  (308  g)  and  Norit  A  (405  g)  were  added  and  the 
mixture  was  stirred  at  room  tetnperature  overnight 
mixture  was  filtered  and  the  filter  pad  was  washed  with  ethylene 
dichloride  (2.6  L) .  The  combined  filtrate  was  concentrated  to 
SjnesS  (stLm  jet,  water  bath)  and  the  residual  solid  was 
slurried  with  ethanol  (2.3  L)  .  The  "^y^ure  was  cooled  in  an  ice 
bath  and  filtered.  The  solid  was  washed  ^^^Jh  cold  ethanol  U^5 
L)  and  petroleum  ether  (1.5  L)  and  air-dried  to  give  1.24  kg  of 

crude  product  6. 
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The  reaction  was  repeated  and  1.35  kg  of  compound  5  was 
converted  to  1.23  kg  of  crude  product  6. 

The  combined  crude  product,  2.47  kg,  was  dissolved  in  hot 
toluene  (8.1  L) .  The  stirred  solution  was  allowed  to  cool  to 
room  temperature  overnight,  then  it  was  cooled  in  an  ice  bath  for 
5  h.  The  solid  was  collected  by  filtration,  washed  with  cold 
(5‘C)  toluene  and  petroleum  ether  (2.5  L)  and  air-dried  to  give 
2.20  kg  of  pure  product,  mp  232-232. 5‘C;  lit.,  mp  228-229.5  C 
(4) ,  mp  227-229*C  (17) . 

Concentration  of  the  mother  liquor  gave  a  less  pure  second 
crop  (284  g) .  This  material  was  recrystallized  from  toluene  to 
give  an  additional  225  g  of  pure  product,  mp  230 . 5-231 . 5 ‘C. 

The  combined  yield  was  2.43  kg  (95%) . 


NMR  (DMSO-dg)  5  8.21  (s,  1  H,  H-7)  ,  8.10-7.95  (m,  4  H, 
phthalimide) ,  7.55  (t,  J=8.1  Hz,  H-5'),  7.45  (s,  1  H,  H-3) ,  7.42 
(d,  J=8.4  Hz,  1  H,  H-4')  7.26  (s,  1  H,  H-2'),  7.04  (d,  J=8 . 1  Hz, 
1  H,  H-6'),  3.79  (s,  3  H,  OCH3)  ,  2.63  (s,  3  H,  ArCHg)  . 


Anal.  Calcd  for  C26HieClF3N204  (512.87):  C,  60.89;  H, 
Cl,  6.91;  F,  11.11;  N,  5.46.  Found  (1st  crop):  C,  60.97; 
H,  3.00;  Cl,  6.98;  F,  10.99;  N,  5.40.  Found  (2nd  crop): 

C,  60.91;  H,  3.04;  Cl,  6.95;  F,  11.03;  N,  5.43. 


3.14; 


Thin-Layer  Chromatography  EM  Science  Silica  Gel  60  F254 


Eluent 

Toluene -methanol  (4:1) 

Ethyl  acetate 

Materials 

Compound  5. 

Ethylene  dichloride 

Phosphorus  oxychloride 
Sodium  hydroxide, 

ACS  reagent 

Water,  deionized 
Magnesium  sulfate,  anhydrous, 
technical 

Sodium  bicarbonate, 

ACS  reagent 
Norit  A 


£f 

Comment 

0.74 

Homogeneous 

0.73 

Homogeneous 

Ash  Stevens  Inc.,  Lot  No. 
KB-02-137 

Vulcan,  Lot  Nos.  0550050293 
and  055005294 

Rhone -Poulenc,  Lot  No.  080220 
J.T.  Baker,  Lot  No.  H02937 
Spectrum  Chemical  Corp., 

Lot  No.  JX072 
Ash  Stevens  Inc . 

Chemisphere  Corp.,  Lot  No. 
G20420 

Spectrum  Chemical  Corp., 

Lot  No.  IB155 

American  Norit,  Lot  No. 9213 
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Materials  (Continued) 


Aaper  Alcohol,  Lot  No.  9213 
J.T.  Baker,  Lot  No.  JO 6 65 6 

Mallinckrodt ,  Lot  No.  8608KPEZ 


Ethanol ,  reagent 
Petroleum  ether  (bp  35-60  C) 
ACS  reagent 
Toluene,  reagent 


o-Am-ir...-9-nhir.rn-6-methoxv-4-methvl-5-  (3-trifluoromethY.l_-- 
nhanoxv) quinoline  (7):.  -  A  50  L  three-neck  flask  equipped  with  a 
temperature  probe,  a  stirrer,  an  addition  funnel  and  a  reflux 
condenser  was  charged  with  compound  6  {1213  g,  2.36  mol)  and  _ 
ethanol  (26.2  L)  .  A  solution  of  hydrazine  (233  g,  7.27  mol)  in 
ethanol  (1  L)  was  added  over  a  10  min  period.  The  mixture  was 
brouqht  to  reflux  and  maintained  at  reflux  for  90  min. 
mixtSre  was  cooled  to  20‘C  and  filtered.  The  solidwas  washed 
with  cold  (5*0  ethanol  (2  L)  and  discarded.  The  filtrate  was 
concentrated  (aspirator)  to  a  viscous  oil.  Ethyl  acetate  (2.5  ) 

was  added  and  the  solution  was  washed  with  20%  aqueous  potassium 
hydroxide  (1.8  L) .  The  aqueous  wash  was  backwashed  with  ethyl 
acetate  (3  x  1  L) .  The  combined  organic  phase  was  washed  with 
water  (1.8  L)  and  the  water  wash  was  backwashed  with  ethyl 
acetate  (2  x  1.2  L) .  The  combined  ethyl  acetate  layer  was 
blanketed  with  nitrogen  and  stored  over  anhydrous  magnesium 
sulfate  (400  g)  for  further  processing. 


An  additional  1213  g  of  compound  ^  was  treated  in  a 
similar  manner  to  give  an  ethyl  acetate  solution  of  crude 
compound  2- 

The  combined  ethyl  acetate  solution  from  both  runs  was 
filtered  and  the  drying  agent  was  washed  with  ethyl  acetate  (2 
L) .  The  filtrate  was  concentrated  to  near  dryness  and 
cyclohexane  (2.6  L)  was  added  to  the  residue.  The  resulting 
was  filtered  and  the  solid  was  washed  with  cyclohexane 
(1.2  L) .  The  damp  solid  was  dissolved  in  hot,  nitrogen-purged 
cyclohexane  (19.5  L) .  The  stirred  solution  was  allowed  to  cool 
to  room  temperature  overnight,  then  it  was  cooled  in  an  ice  bath 
to  10 ‘C.  The  solid  was  collected  by  filtration,  washed  with  cold 
(10 ’C)  cyclohexane  (2  L)  and  petroleum  ether  (2  L)  and  dried  at 
25*C/1  mmHg  for  1.5  h  to  give  1.64  kg  of  pure  product  7,  mp  136- 
136. 5*C;  lit.,  mp  135-137*C  (4),  mp  133-135*C  (17). 


The  filtrate  from  the  cyclohexane  slurry  was  heated  to 
reflux  and  treated  with  Norit  SA3  (18  g) .  The  mixture  was 
filtered  through  a  pad  of  celite  and  the  filtrate  was 
concentrated  to  dryness  to  give  55  g  of  crude  product. 
Concentration  of  the  recrystallization  mother  liquors  gave  an 
additional  63  g  of  crude  product.  The  combined  crude  product 
(118  g)  was  dissolved  in  hot  cyclohexane  and  the  solution  was 
treated  with  Norit  SA3  (5  g)  .  The  mixture  was  filtepd  through  a 
pad  of  celite  and  the  filter  pad  was  washed  with  cyclohexane  (150 
tnL)  .  The  stirred  filtrate  was  allowed  to  cool  to  room 
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temperature,  then  it  was  cooled  to  10 ‘C.  The  solid  was  collected 
by  filtration,  washed  with  cold  cyclohexane  (150  mL)  and 
p0troleum  ether  (150  mL)  and  air “dried  to  51^®  108  3  of  purified 
product.  This  material  was  recrystallized  once  more  from 
cyclohexane  to  give  100  g  of  pure  second  crop  product,  mp  135- 
135. 5‘C. 

A  total  of  2.43  kg  of  compound  6  was  processed  to  give 
1  74  kg  (96%)  of  pure  product  1_.  NMR  (DMSO-dg)  6  7.48  (t, 

J=8.1  Hz,  1  H,  H-5'),  7.35  (d,  J=7.5  Hz,  1  H,  H-4'),  7.25  (s,  1 
H,  H-3),  7.03  (S,  1  H,  H-2'),  6.97  (d,  J=8.4  Hz,  1  H,  H-6'),  6.92 
(s,  1  H,  H-7)  ,  6.03  (br  s,  2  H,  NHj)  ,  3.71  (s,  3  H,  OCH3)  ,  2.49 
(s,  3  H,  ArCHg)  . 

Anal.  Calcd  for  C18H14CIF3N2O2  (382.77);  C,  56.48;  H,  3.69; 
Cl,  9.26;  F,  14.89;  N,  7.32.  Found  (1st  crop):  C,  56.35;  H, 
3.73;  Cl,  9.22;  F,  14.63;  N,  7.17.  Found  (2nd  crop):  C,  56.52; 
H,  3.69;  Cl,  9.29;  F,  14.87;  N,  7.30. 


Thin-Layer  Chromatoaraohv  EM 

Science  Silica  Gel 

^  ^254 

Eluent 

Rf 

Comment 

Toluene-methanol  (5:1) 

0.69 

Homogeneous 

Toluene-acetonitrile  (19:1) 

0.44 

Homogeneous 

Materials 

Compound  6 

Ethanol ,  reagent 

Hydrazine,  anhydrous 
Ethyl  acetate,  ACS  reagent 
Potassium  hydroxide, 

ACS  reagent 
Water,  deionized 
Magnesium  sulfate, 
anhydrous ,  reagent 
Cyclohexane,  reagent 


Petroleum  ether 
(bp  35-60 ‘O  ACS 
Norit  SA3 
Celite 


Ash  Stevens  Inc.,  Lot  Nos. 

KB-02-146B  and  KB-02-146C 
Aaper  Alcohol,  Lot  No. 
95D11UB-RK 

Aldrich,  Lot  No.  21131EN 
J.T.  Baker,  Lot  No.  J28601 
Aldrich,  Lot  No.  07915LG 

Ash  Stevens  Inc . 

J.T.  Baker,  Lot  No.  J06187 

Fisher  Scientific,  Lot  No. 
952399 

J.T.  Baker,  Lot  Nos.  H29331 
and  J11610 

Fisher  Scientific,  Lot  No. 
945293 

Norit  Americas,  Lot  No.  2347-4 
Manville,  no  Lot  No. 
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n  g-H-im^t-hnyv-4-methvl-5-(3-trifluoroTnethYl^ 

quinoline  (8):,  -  A  12  L  three  neck  flask  ec^ipped  with  a 

stirrer  and  a  temperature  probe  was  flushed  with  nitrogen  and 

charcred  with  i-methyl-2-pyrrolidinone  (3.7  L)  and  dry  methanol 
charged  witn  ^  hydride  (133  g  of  a  60%  dispersion  in 

mineral  oil,  3.32  mol)  was  added  portionwise  over  a  period  of  30 
min.  The  mixture  was  stirred  at  ambient  temperature  for  30  min, 
then  compound  7  (694  g,  1.81  mol)  was  added  as  a  solid.  The 
S;?u?e  Ls  warned  in  a  water  bath  and  f  35* C  it  |xothermed  to 
45 *C  The  temperature  was  maintained  at  45  ±  2  C  for  75  min  at 
which  time  analysis  by  TLC  showed  the  reaction  to  be  complete 
The  mixture  was  cooled  to  15 'C  and  poured  into  a  rapidly  stirred 
mixture  of  ice  (2.93  kg)  and  water  (7.5  L) .  Most  of  the  sticky 
soSa  that  formed  in  the  quench  was  physically  remo;red  and  the 
acrueous  phase  was  extracted  with  ether  (3  x  3  L)  .  The  sther 
eSJact  Sas  added  to  the  sticky  solid.  Fresh  ether  (2  L)  was 
Idled  to  dissolve  all  of  the  solid  and  the  solution  was  washed 
with  water  (3  x  1  L) .  The  combined  water  wash  was  extracted  with 
ether  (2  x  400  mL)  and  the  ether  extract  was  washed  with  water 
X  200  mL)  The  combined  organic  phase  was  dried  over  magnesium 
sulfate  (68  g) .  Norit  SA3  (80  g)  was  added  and  the  mixture  was 
filtered  thrLgh  a  pad  of  celite.  The  filter 

ether  (1  L) .  The  combined  filtrate  was  concentrated  to  a  thic 
oil  (aspirator,  water  bath)  and  hexanes  (3.6  L)  was  added.  The 
resulting  mixture  was  concentrated  to  a  volume  of  ca.  2  L,  ccpoled 
in  an  ice  bath  for  2  h  and  filtered.  The  solid  was  washed  with 
cold  hexanes  (1  L)  and  petroleum  ether  (800  mL)  and  air-dried  to 
give  643  g  of  crude  product  8. 

An  additional  1034  g  of  compound  7  was  processed  in  the 
same  manner  and  gave  964  g  of  crude  product  8. 

The  combined  crude  product  (1607  g)  was  dissolved  in  ether 
(9  L) .  The  ether  was  removed  by  distillation  and  replace  ^ 
gradually  with  hexanes  (4.4  L) .  When  product  crystallization 
began,  the  mixture  was  stirred  at  room  temperature  for  1  h,  then 

cooled  in  an  ice  bath  for  1  h.  The  solid  f°^^®'^5^^=.5^at- 

filtration,  washed  with  petroleum  ether  (1.5  L)  and  dried  at 
25‘C/l  mmHg  for  2  h  to  give  1424  g  of  pure  product  mp  116 
116. 5'C;  lit.,  mp  115-116. 5’C  (4),  mp  114-117  C  (17). 

All  of  the  crystallization  mother  liquors  were  combined, 
treated  with  Norit  SA3  (40  g)  and  magnesium  sulfate  (27  g) ,  and 
filtered  through  a  pad  of  celite.  The  filter  pad  was  washed  with 
ether  (1  L) .  Concentration  of  the  filtrate  gave  211  g  of  crude 
second  crop  product.  This  material  was  dissolved  in  ether  (1.6 
L)  ,  treated  with  Norit  SA3  (20  g)  and  filtered  through  cell  e. 

The  ether  was  removed  by  distillation  and  replaced  with  hexanes 
(200  mL)  as  described^ above  to  give  134  g  of  pure  second  crop 
product,  mp  116-116.5  C. 
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A  total  of  1.73  kg  of  compound  1_  was  processed  to  give 
1  56  kg  (91%)  of  pure  product  NMR  (DMSO-dg)  6  7.47  (t, 

J=7.8  Hz,  1  H,  H-5'),  7.29  (d,  J=7.5  Hz,  1  H,  H-4'),  6.98  (s,  1 
H,  H-2'),  6.97  (d,  J=7.8  Ha,  1  H,  H-6')  6.84  (s,  1  H,  H-7  or  H- 
2),  6.71  (s,  1  H,  H-2  or  H-7),  5.80  (br  d,  2  H,  NHj) ,  3.93  (s,  3 
H,  OCH3)  ,  3.67  (s,  3  H,  OCH3)  ,  2.43  (s,  3  H,  ArOIg)  . 

Anal.  Calcd  for  q9H^7F3N203  (378.35):  C,  60.32;  H,  4.53; 
F,  15.06;  N,  7.40.  Found  (1st  crop):  C,  60.37;  H,  4.60;  F, 
15.13;  N,  7.41.  Found  (2nd  crop):  C,  60.44;  H,  4.56;  F,  14.87; 
N,  7.34. 


Thin- Laver  Chromatography  EM 
Eluent 

Toluene -methanol  (5:1) 
Toluene-acetone  (9:1) 


Silica  Gel  60  F254 

Rf  Comment 

0.54  Major 

0.74  Trace 

0.45  Major 

0.60  Trace 


Materials 

1 -Methyl - 2 -pyrrolidinone , 
anhydrous 

Methanol,  absolute  ACS 

(distilled  from  magnesium 
prior  to  use) 

Sodium  hydride,  60% 

dispersion  in  mineral  oil 

Compound  1_ 

Water,  deionized 

Ethyl  ether,  anhydrous 
reagent 

Magnesium  sulfate, 
anhydrous  reagent 

Norit  SA3 

Celite 

Hexanes,  certified  ACS 

Petroleum  ether  (bp  35-60 ‘C) 
certified  ACS 


Aldrich,  Lot  No.  09447HN 
Aaper  Alcohol,  Lot  No.  93L08M 


Aldrich,  Lot  No.  16617 JN 

Ash  Stevens  Inc . ,  Lot  Nos . 

KB-02-154  and  KB-02-155D 
Ash  Stevens  Inc . 

Fisher  Scientific,  Lot  Nos. 
956096-15,  956179-15  and 
956137-15 

J.T.  Baker,  Lot  No.  J06187 

Norit  Americas  Inc.,  Lot  No. 
2347-4 

A.T.  Wagner,  Lot  No. 
3P5-142-03 

Fisher  Scientific,  Lot  No. 
952514 

Fisher  Scientific,  Lot  No. 
945293 
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1 ■ 4-Dibromopentane  (9) :  -  A  12  L  three-neck  flask  equipped 
with  a  stirrer  and  a  reflux  condenser  was  charged  with  water 
(3  66  L)  and  sulfuric  acid  (4.0  L) .  The  solution  was  cooled  to 
9*C  and  sodium  bromide  (3.2  kg,  31.07  mol)  was  added.  2 -Methyl - 
tetrahydrofuran  (1.233  kg,  14.31  mol)  was  added  oyer  a  period  of 
one  hour  while  the  temperature  rose  from  9'  to  20 'C.  The  mixture 
was  heated  at  reflux  for  two  hours  and  allowed  to  cool  to  room 
temperature  overnight . 

A  second  run  of  the  same  size  was  carried  out 
simultaneously. 

j-0g^ction  mixture  of  both  runs  was  poured  together  into 
water  (24  L)  with  stirring.  The  reaction  flasks  were  rinsed  with 
water  (6  L)  and  the  rinse  was  poured  into  the  quench.  The 
mixture  was  stirred  for  30  min.  The  organic  phase  was  separated 
and  the  aqueous  phase  was  extracted  with  methylene  chloride  (3  x 
3  2  L)  .  The  coTTibined  organic  phase  was  washed  successively  with 
water  (3  x  3.2  L),  5%  aqueous  sodium  bicarbonate  (2  x  1.6  L)  and 
with  10%  aqueous  sodium  chloride  (1x3.2  L) .  The  organic  phase 
was  dried  over  anhydrous  potassium  carbonate _  (625  g) .  The  drying 
agent  was  removed  by  filtration  and  washed  with  methylene 
chloride  (900  mL) .  The  filtrate  was  concentrated  (aspirator  and 
steam  bath)  to  give  crude  product,  6.082  kg. 


The  crude  product  was  flash  distilled  at  61  68  C/0.9  2 
mmHg  to  give  5.66  kg  of  product  (purity  by  GC  92.4%)  .  The  flash 
distilled  product  was  fractionated  through  a  ten  plate  Oldershaw 
bubble  plate  column  to  remove  low  boiling  impurities.  When  the 
distillation  pot  showed  the  absence  of  low  boilers,  the 
fractionation  column  was  removed  and  the  material  was  distilled 
to  yield  4.896  kg  (74%)  of  product,  bp  53-56 ‘C/2. 5  mmHg;  lit.,  bp 
73-74‘C/4.5  mmHg  (4),  bp  98-99*C/25  mmHg  (18). 


Analysis  by  GC  showed  the  purity  to  be  97%  (3%  OV17  on  80- 
100  mesh  chromosorb  WHP,  2.9  m  x  1/8  in  column) . 


Materials 

2 -Methyltetrahydrof uran 
Sodium  bromide 

Sulfuric  acid 

Sodium  bicarbonate,  ACS 
Potassium  carbonate,  ACS 


Aldrich,  Lot  Nos.,  00419CL 
and  05227KM_ 

Spectrum  Chemical  Corp., 
Lot  No.  HM018 

Fisher  Scientific,  Lot  No. 
916659 

Aldrich,  Lot  No.  08309HG 
Fisher  Scientific,  Lot  No. 
953629 

Aldrich,  Lot  No.  1473 IKF 
Aldrich,  Lot  No.  1150TF 
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4-Bromo-l-r)hthaliTtiidopentane  (10)  :  -  A  12  L  three-neck 
flask  equipped  with  a  stirrer  and  a  reflux  condenser  was  charged 
with  1, 4-dibromopentane  (2.448  kg,  10.65  mol),  potassium 
phthalimide  (1.48  kg,  8  mol)  and  acetone  (8  L) .  The  mixture  was 
heated  at  reflux  for  24  hours,  then  it  was  allowed  to  cool  to 
room  temperature. 

A  second,  identical  scale  run  was  carried  out 
simultaneously . 


The  combined  reaction  mixture  of  both  runs  was  filtered 
and  the  solid  was  washed  with  acetone  (3  L) .  The  filtrate  and 
the  washings  were  combined  and  the  solvent  was  removed  under 
reduced  pressure  (aspirator  and  steam  bath) .  The  residue  was 
dissolved  in  methylene  chloride  (12  L) ,  washed  with  aqueous  8% 
potassium  carbonate  (6  L)  and  water  (2  x  4  L)  and  dried  over 
anhydrous  potassium  carbonate  (800  g) .  The  drying  agent  was 
removed  by  filtration,  washed  with  methylene  chloride  (1.6  L)  and 
the  solvent  was  removed  from  the  combined  filtrate  under  reduced 
pressure  (aspirator,  steam  bath) .  Excess  1, 4-dibromo-pentane  was 
removed  by  distillation  at  24 -62* C/0. 4  mttiHg  to  yield  4.424  kg  of 
crude  product  as  a  distillation  residue. 

The  crude  product  (4.424  kg)  was  dissolved  in  methylene 
chloride  (4  L)  and  applied  onto  a  column  of  aluminum  oxide  (15  cm 
X  58  cm  containing  4.5  kg  of  aluminum  oxide.)  .  The  column  was 
eluted  with  methylene  chloride  (22  L)  until  the  eluate,  as 
examined  by  TLC,  showed  the  absence  of  product.  The  solvent  was 
removed  under  reduced  pressure  (aspirator,  steam  bath)  and  then 
at  0.4  mmHg  overnight  to  give  4.31  kg  (91%)  of  product  1^  as  a 
light  yellow  viscous  oil;  lit.,  light  yellow  oil  (4,  19). 


Thin- Layer  Chromatography  Polygram  Sil  G/UV254 


Eluent 

Chloroform 


Materials 

1 , 4 -Dibromopentane 

Potassium  phthalimide 
Acetone,  reagent 
Methylene  chloride,  reagent 

Potassium  carbonate 
Aluminum  oxide 

(activated  neutral 
Brockmann  1 ) 


Rf 

Comment 

0.48 

Major 

0.14 

Trace 

Ash  Stevens  Inc . ,  Lot  No . 
AP-ll-65 

Aldrich,  Lot  No.  05311PG 
J.T.  Baker,  Lot  No.  H09602 
J.T.  Baker,  Lot  Nos.  J13629 
and  H40634 

J.T.  Baker,  Lot  No.  H26158 
Aldrich,  Lot  No.  16304CGT 
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4-Iodo-l-phthalimidopentane  (11) :  -  A  12  L  three-neck 
0gu_ipp0d  with  a  stirrer  and  a  reflux  condenser  was  char^^ed 
with  sodium  iodide  (1.345  kg,  8.97  mol)  and  a  solution  of4- 
bromo-l-phthalimidopentane  (2.155  kg,  7.27  mol)  in  acetone  (7.5 
L) .  The  mixture  was  heated  at  reflux  for  18  h  with  stirring, 
then  cooled  to  10 ‘C. 


A  second,  identical  scale  reaction  was  carried  out 
simultaneously . 

Both  reaction  mixtures  were  filtered  together  and  the 
solid  was  washed  with  acetone  (3.2  L) .  The  filtrate  and  the 
washings  were  combined  and  the  solvent  was  removed  under  reduced 
pressure  (aspirator,  steam  bath) .  The  concentrate  was 
transferred  by  decantation  to  a  polyethylene  tank  (10  gal) .  The 
residual  solid-liquid  mixture  was  filtered  and  the  solid  was 
washed  with  methylene  chloride  (4  L).  The  filtrate  was  combined 
with  the  concentrate  and  diluted  further  with  methylene  chloride 
(12  L) .  The  resultant  mixture  was  washed  successively  with  water 
(2  X  4'l),  aqueous  5%  sodium  thiosulfate  solution  (2  x  4  L)  and 
water  (4  L) .  The  organic  phase  was  dried  over  anhydrous 
potassium  carbonate  (1.5  kg),  treated  with  Norit  A  (164  g) ,  and 
filtered  through  a  pad  of  celite.  The  celite  pad  was  washed  with 
methylene  chloride  (3.2  L) .  The  combined  filtrate  was 
concentrated  under  reduced  pressure  (aspirator  and  steam  bath, 
then  50-55‘C/0.3  mmHg  for  4  h  and  room  temperature/0 . 3  mmHg 
overnight)  to  give  4.024  kg  of  a  dark  colored  oil.  This  oil 
(5.024  kg)  was  dissolved  in  refluxing  petroleum  ether  (bp  50- 
110‘C,  24  L) .  The  solution  was  treated  with  Norit  A  (260_g)  and 
filtered  through  celite  pad.  The  celite  pad  was  washed  with  hot 
petroleum  ether  (5  L) .  The  filtrate  was  transferred  to  a  50  L 
stainless  steel  flask  and  cooled  in  an  ice  bath  with  stirring  to 
below  10 ‘C  to  crystallize  the  product.  After  the  product 
crystallized,  cooling  was  continued  for  1  h  and  the  mixture  was 
filtered.  The  solid  was  washed  with  ice-cold  low  boiling 
petroleum  ether  (35-60 *C,  4  x  1  L)  and  air-dried  overnight.  The 
solid  was  dried  further  at  room  temperature/0.3  mmHg  for  4  h  to 
aive  2.734  kg  (55%)  of  pure  product  11,  mp  46-47 ‘C  with  prior 
softening  at  45*C;  lit.  mp  45-47*C  (4).  NMR  (CDCI3)  6  7.85- 

7  77  (m,  2  H,  ArH) ,  7.73-7.65  (m,  2  H,  ArH) ,  4.17  (m,  1  H,  CHI), 
3!68  (t,  J=6.6  Hz,  2  H,  CHjN)  ,  1.88  (d,  J=6.9  Hz,  3  H,  CH3)  , 
1.95-1.55  (m,  4  H,  CHj)  . 

Anal.  Calcd  for  C13H14INO2  (343.16):  C,  45.50;  H,  4.11;  I, 
36.98,  N,  4.08.  Found:  C,  45.80;  H,  4.09;  I,  36.77;  N,  4.05. 

Thin- Layer  Chromatography  Polygram  Sil  G/UV254 

Eluent  Ef 


Methylene  chloride 


0.44 

0.03 


Comment 

Major 

Trace 
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Materials 


4-Bromo-l-phthaliinido- 
pentane 
Sodium  iodide 

Acetone,  reagent 
Methylene  chloride,  reagent 
Potassium  carbonate, 
anhydrous ,  reagent 
Petroleum  ether  (bp  50-110 ’C), 
reagent 

Petroleum  ether  (bp  35-60"C), 
reagent 

Sodium  thiosulfate 
pentahydrate 
Norit  A  SA3 

Celite  545 


Ash  Stevens  Inc.,  Lot  No. 
AP-11-71 

J.T.  Baker,  Lot  Nos.  H45714 
and  H33726 


J.T. 

J.T. 

J.T. 

Baker, 

Baker, 

Baker, 

Lot 

Lot 

Lot 

No. 
No. 
No . 

J28650 

H40639 

H26158 

J.T. 

Baker, 

Lot 

No. 

H04650 

J.T. 

Baker, 

Lot 

No. 

J10607 

J.T. 

Baker, 

Lot 

No. 

721773 

Norit  America  Inc . , 

Lot  No. 

2347-4 

Manville,  no  Lot  No. 


fl- r (4-Phthalimidn-l-methvlbutvl) aminol  -2 , 6-dimethoxv-4- 
methvl-5- (3-trifluoromethvlphenoxv) quinoline  (12) :  -  A  12  L  three 

neck  flask  equipped  with  a  stirrer  and  reflux  condenser  was 
charged  with  product  8  (700  g,  1.85  mol),  4-iodo-l-phthalimido- 
pentane  (635  g,  1.85  mol),  di isopropyl amine  (187  g,  1.85  mol)  and 
acetonitrile  (3.7  L) .  The  mixture  was  heated  at  reflux  for  24  h, 
then  additional  product  11  (635  g,  1.85  mol)  and  diisopropylamine 
(187  g,  1.85  mol)  were  added.  The  mixture  was  refluxed  for  a 
total  of  53  h,  cooled  to  45 'C  and  diluted  with  water  (1.9  L) . 

The  mixture  was  stirred  at  room  temperature  overnight,  then 
cooled  in  an  ice  bath  for  one  hour  and  filtered.  The  solid  was 
washed  with  cold  (5‘C)  acetonitrile  (500  mL) ,  cold  (5‘C) 
isopropanol  (1.25  L)  and  petroleum  ether  (1  L)  and  air-dried  to 
give  898  g  of  crude  product  12. 

Crude  product  12.  (898  g)  was  dissolved  in  refluxing 
isopropanol  (5  L)  and  the  stirred  solution  was  allowed  to  cool  to 
room  temperature  overnight.  The  resulting  mixture  was  cooled  in 
an  ice  bath  for  one  hour  and  filtered.  The  solid  was  washed  with 
cold  (5‘C)  isopropanol  (1.7  L)  and  petroleum  ether  (1.4  L)  and 
air-dried  to  give  869  g  of  once-recrystallized  product  12. 

Additional  product  8  (744  g)  was  processed  in  a  similar 
manner  and  gave  968  g  of  once-recrystallized  product  12.- 

Once-recrystallized  product  12.  (1837  g)  was  dissolved  in 
refluxing  isopropanol  (10  L) .  The  stirred  solution  was  allowed 
to  cool  to  room  temperature  overnight,  then  it  was  cooled  in  an 
ice  bath  for  1  h.  The  solid  was  collected  by  filtration,  washed 
with  cold  isopropanol  (2  L)  and  petroleum  ether  (2  L)  and  dried 
at  40 ‘C/1  mmHg  for  8  h  to  give  1815  g  of  pure  product  12.,  mp  124- 
126‘C. 
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Although  this  product  had  acceptable  elemental  analysis, 
the  compound  was  somewhat  darker  in  color  than  the  reference 
sample .  Accordingly,  the  material  was  dissolved  in  methylene 
chloride  (7  L) .  The  solution  was  treated  with  Norit  E  Supra  (240 

g)  and  filtered  through  a  pad  of  celite.  The  filter  pad  was 

washed  with  methylene  chloride  (1.5  L).  The  filtrate  was 
concentrated  under  reduced  pressure  (steam  jet,  water  bath)  and 
the  methylene  chloride  was  replaced  gradually  with  isopropanol  (6 
L) .  Concentration  was  continued  until  solid  precipitated.  The 
0ij_xture  was  cooled  in  an  ice  bath  and  filtered.  The  solid  was 
washed  with  cold  (5*C)  isopropanol  (500  mL)  and  petroleum  ether 
(1  L)  and  dried  at  45*C/1  mmHg  for  6  h  and  at  25  C/1  mmHg  or  17  h 

to  give  1.55  kg  (70%)  of  light  yellow  colored  product  12,  mp  124- 

126*C;  lit.,  mp  124-126‘C  (4),  mp  121-124*C  (17).  H  NMR  (DMSO- 
de)  6  7.81  (s,  4  H,  phthalimide) ,  7.50  (t,  J=8.1  Hz,  1  H,  H-5'), 
7^.32  (d,  J=7.8  Hz,  1  H,  H-4'),  7.04  (s,  1  H,  H-2'),  6.97  (d, 

J=8.1  Hz,  1  H,  H-6'),  6.75  (s,  1  H,  H-7  or  H-2),  6.63  (s,  1  H, 

2  or  H-7),  5.84  (d,  J=8.8  Hz,  1  H,  NH) ,  3.92  (s,  3  H,  OCH3)  ,  3 
(m,  1  H,  NCH),  3.71  (s,  3  H,  OCH3)  ,  3.63  (t,  J=7.0  Hz,  3  H 
NCH-)  ,  2.45  (S,  3  H,  Ar^)  ,  1.90-1.55  (m,  4  H,  CHj)  ,  1.25  (d, 
J=6.4  Hz,  3  H,  CH^)  . 

Anal.  Calcd  for  C32H30F3N3O5  (593.60):  C,  64.75;  H,  5.09; 

F,  9.60;  N,  7.08.  Found:  C,  64.90;  H,  5.07;  F,  9.65;  N,  7.05. 


H- 
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Thin- Layer  Chromatography 
Eluent 
Ethyl  acetate 
Toluene-acetone  (19:1) 


Science  Silica  Gel 

6  0  F254 

Rf 

Comment 

0.68 

Homogeneous 

0.39 

Homogeneous 

Materials 


Compound  ^ 

Compound  11 

Diisopropylamine  99% 

(distilled  from  calcium 
hydride  prior  to  use) 
Calcium  hydride 
Acetonitrile,  ACS  reagent 
Water,  deionized 
Isopropanol,  ACS  reagent 
Petroleum  ether  (bp  35-60 *C), 
certified  ACS 
Methylene  chloride, 

ACS  reagent 


Ash  Stevens  Inc.,  Lot  Nos. 

KB-02-167  and  KB-02-168 
Ash  Stevens  Inc . ,  Lot  No . 
AP-11-72 

Aldrich,  Lot  No.  00223CN 


Aldrich,  lot  No.  08727DF 
J.T.  Baker,  Lot  No.  J18384 
Ash  Stevens  Inc . ,  no  Lot  No 
J.T.  Baker,  Lot  No.  J32653 
Fisher  Scientific,  Lot  No. 
945293 

J.T.  Baker,  Lot  No.  H49624 
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Materials  (Continued) 


Norit  E  Supra  USP  22  Norit  Americas  Inc.,  Lot  No. 

1070-5 

Celite  545,  analyzed  reagent  J.T.  Baker,  Lot  No.  J21732 

8- r (4-Amino-l-methvlbutYl) aminol  -2, 6-dimethoxY-4-methYl-5- 
(3 -trifluoromethylphenoxv) quinoline  succinate  (14)  (WR  238605):  - 
A  22  L  three-neck  flask,  equipped  with  a  stirrer  and  a  reflux 
condenser,  was  charged  with  compound  12  (765  g,  1.29  mol), 
ethanol  (8  L) ,  and  hydrazine  (175  g,  5.46  mol).  The  mixture  was 
heated  at  reflux  and  diluted  with  ethanol  (1  L)  after  1  h.  After 
2  h  at  reflux,  the  mixture  was  cooled  to  15 ‘C  and  filtered.  The 
solid  was  washed  with  ethanol  (1.2  L)  and  discarded. 

A  second,  identical  scale  reaction  was  carried  out. 

The  filtrates  from  both  runs  were  combined  and 
concentrated  until  a  solid  precipitated.  The  mixture  was 
filtered  and  the  solid  was  washed  with  methylene  chloride  (1  L) 
and  ethanol  (1  L)  and  discarded.  The  combined  filtrate  was 
concentrated  further  to  a  volume  of  ca.  2  L  and  diluted  with 
water  (1.7  L) .  The  mixture  was  extracted  with  methylene  chloride 
(5.2  L,  1.5  L)  and  the  combined  extract  was  washed  successively 
with  25%  aq.  potassium  hydroxide  (3  x  870  mL)  and  water  (3x2 
L) .  The  organic  phase  was  dried  over  magnesium  sulfate  (176  g) 
and  treated  with  Norit  E  Supra  (230  g) .  The  mixture  was  stirred 
for  30  min  and  filtered  through  celite  (130  g) .  The  filter  pad 
was  washed  with  methylene  chloride  (1.5  L)  and  the  combined 
filtrate  was  concentrated  at  reduced  pressure  (steam  jet,  then 
vacuum  pump,  30-40 'O  to  give  crude  product  13.  in  the  form  of  a 
thick  oil. 

Crude  product  12.  was  dissolved  in  warm  (40 ’C)  acetonitrile 
(3.5  L) .  A  refluxing  solution  of  succinic  acid  (350  g,  2.96  mol) 
in  a  mixture  of  methanol  (700  mL)  and  acetonitrile  (3.5  L)  was 
added  and  the  stirred  mixture  was  allowed  to  cool  to  room 
temperature  overnight.  The  mixture  was  then  cooled  in  an  ice 
bath  for  90  min  and  filtered.  The  solid  was  washed  with  cold 
acetonitrile  (2.3  L)  and  ether  (2  L)  and  air-dried  to  give  1.29 
kg  of  crude  product  14.,  mp  147-148 ‘C. 

Crude  product  14  (1.29  kg)  was  dissolved  in  refluxing 
isopropanol  (9.6  L) .  The  solution  was  allowed  to  cool  slightly 
and  diluted  carefully  with  ether  (2.7  L) .  The  mixture  was 
stirred  at  ambient  temperature  overnight,  then  cooled  in  an  ice 
bath  for  1  h  and  filtered.  The  solid  was  washed  with  cold 
isopropanol  (2  L)  and  ether  (2.7  L)  and  air-dried  to  give  1.25  kg 
of  once-recrystallized  product  lAi  145.5-146  C. 


65 


Once-recjrystallizsd.  product  14  (1.24  kg)  was  dissolved  in 
boiling  ethanol  (5.3  L).  The  solution  was  filtered  and  the 
stirred  filtrate  was  diluted  carefully  with  ether  (5.1  L).  More 
ether  was  added  after  20  min  (2.8  L)  and  again  after  40  rain  (5.1 
L)  The  mixture  was  stirred  at  ambient  temperature  for  3  h,  then 
cooled  in  an  ice  bath  for  1  h.  The  solid  was  collected  by 
filtration,  washed  with  ethanol-ether  mixture  (1:2,  1.5  L)  and 
ether  (1.5  L)  and  air-dried  overnight.  The  solid  was  dried 
further  at  75-80’C/l  mmHg  for  6  h  to  yield  1.075  kg  (72%)  of  pure 
product  14,  mp  148.5-149.5  C;  lit.,  mp  148-150  C  (4),  146-149  C 
(17).  NMR  (DMSO-dg)  5  10.5-9.4  (v  br  S,  3  H,  NH3)  ,  7.52  (t, 

J=7.9  Hz,  1  H,  H-5')/  7.34  (d,  J=8.1  Hz,  1  H,  H-4'),  7.07  (s,  1 
H,  H-2'),  7.02  (dd,  J=8.1,  2.3  Hz,  1  H,  H-6'),  6.80  (s,  1  H,  H-7 
or.  H-2) ,  6.72  (s,  1  H,  H-2  or  H-7),  5.89  (d,  J=8 . 2  Hz,  1  H,  NH)  , 
3.99  (s,  3  H,  OCH3)  ,  3. 9-3. 8  (m,  1  H,  NCH)  ,  3.80  (s,  3  H,  OCH3)  , 
2.88  (t,  2  H,  NCH,),  2.49  (s,  3  H,  ArCH3)  ,  2.31  (s,  4  H, 

COCH2CH2CO)  1.85-1.60  (m,  4  H,  CHjCHjCHjN)  ,  1.30  (d,  J=6  Hz,  3  H, 
CHCH3)  . 

Anal.  Calcd  for  C28H34F3N3O7  (581.59):  C,  57.83  ;  H,  5.89; 

F,  9.80;  N,  7.23.  Found:  C,  57.92;  H,  5.95;  F,  9.90;  N,  7.21. 


Thin- Laver  Chromatography  EM  Silica  Gel  60  F2 


Eluent 

Ef 

Comment 

Chloroform-methanol -ammonium 
hydroxide  (30:20:1) 

0.46 

Homogeneous 

Ethanol -ammonium  hydroxide  (19:1) 

0.36 

Homogeneous 

Butanol -acetic  acid-water 
(5:3:2) 

0.75 

Homogeneous 

Materials 

Compound  12 

Ethanol,  reagent  ■ 

Hydrazine,  anhydrous  98% 
Methylene  chloride, 

ACS  reagent 
Water,  deionized 
Potassium  hydroxide, 

ACS  reagent 

Magnesium  sulfate,  anhydrous 
Norit  E  Supra  USP  22 
Celite  545,  analyzed  reagent 
Acetonitrile,  ACS  reagent 


Ash  Stevens  Inc.,  Lot  No. 
KB-02-195 

Aaper  Alcohol,  Lot  No. 
95J11UB-RQ 

Aldrich,  Lot  No.  21131EN 
J.T.  Baker,  Lot  No.  H49624 

Ash  Stevens  Inc.,  no  Lot  No. 
Aldrich,  Lot  No.  07915LG 

J.T.  Baker,  Lot  No.  J06187 

Norit  Americas,  Lot  No. 

J.T.  Baker,  Lot  No.  J21732 

J.T.  Baker,  Lot  No.  J18384 

1070-5 
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Materials  (Continued) 


Succinic  acid, 

ACS  reagent  99% 
Methanol ,  ACS 
Ether,  ACS  reagent 

Isopropanol,  ACS  reagent 


Aldrich,  Lot  No.  02411KN 

Aaper  Alcohol,  Lot  No.  93L08M 
Fisher  Scientific,  Lot  Nos. 

956137-15  and  956051-15 
J.T.  Baker,  Lot  No.  J32653 


4 . 3  3-DimethYlaminocarbonvloxvpvridine  (WR  256235) 


A  solution  of  dimethyl carbamyl  chloride  (28.3  g,  0.26  mol) 
in  dry  tetrahydrofuran  (50  mL)  was  added  dropwise  over  a  30  min 
period  to  a  cold  (0-5 ‘C)  solution  of  3-hydroxypyridine  (20  g, 

0.21  mol)  and  triethylamine  (21.3  g,  0.21  mol)  in  dry 
tetrahydrofuran  (200  mL)  maintained  under  a  nitrogen  atmosphere. 
After  the  addition  was  completed,  the  mixture  was  allowed  to  warm 
over  a  1.5  h  period  to  room  temperature,  then  it  was  heated  at 
reflux  for  2  h.  The  mixture  was  cooled  to  room  temperature  and 
the  triethylamine  hydrochloride  salt  was  removed  by  filtration. 
The  filtrate  was  concentrated  (35-40 ‘C/aspirator)  to  a  brown  oil, 
39.8  g.  The  oil  was  distilled  and  the  fraction,  bp  108-110 'C/0 . 1 
mmHg  was  collected  to  give  purified  off-white  title  compound, 

28.6  g.  Analysis  by  GC  showed  the  purity  to  be  99.7%. 

The  purified  product,  28.1  g,  was  redistilled  to  give  pure 
title  compound  as  a  colorless  oil,  22.7  g  (65%)  bp  115-118  C/0.15 
mmHg;  lit.,  bp  90'C/0.25  mmHg  (6),  bp  89-90 'C/l. 5  mmHg  (7).  ''H 

NMR  (CDCl,)  a  8.35  (d,  J=2.7  Hz,  1  H,  H-2) ,  8.32  (dd,  J=1.5,  4.5 

Hz,  1  H,  H-6) ,  7.45-7.39  (m,  1  H,  H-4) ,  7.20  (dd,  J=4.5,  8.1  Hz, 

1  H,  H-5)  ,  2.99  (S,  3  H,  NCH3)  ,  2.89  (s,  3  H,  NCH3)  . 

Anal .  Calcd  for  CgH^oN202  (166.18):  C,  57.82;  H,  6.07;  N, 
16.86.  Found:  C,  57.68;  H,  5.94;  N,  16.64. 


GC  Analysis 

Column:  10%  Carbowax  1/8"  x  6'  stainless  steel  column 

(Alltech) 

Injection  and  Detector  temp:  210 ‘C 

Oven  temp :  200 ‘ C 

Retention  time:  4.9  to  5.2  min 

Thin-Layer  Chromatography 

Eluent  £f  Comment, 

Methanol -methylene  chloride  0.28  Homogeneous 

(1:50) 


67 


Materials 

3 -Hydroxypyridine 
Dimethyl carbamyl  chloride 
Tr i e t hy 1 ami ne 
Tetrahydrofuran 


Aldrich,  Lot  No.  PN02611KV 
Aldrich,  Lot  No.  KN12824MG 
Aldrich,  Lot  No.  EG06902CG 
Chempure,  Lot  No.  M306KJMH 


4.4  R-  r  U-Amjnn-l-methvlbutvl)amino1  -2  .  G-dimethoxy-S-hydroxy.- 

4-methvlcruinoline  dihvdrochloride  (WR  280528) 

The  synthesis  route  to  the  title  compound  is  Shown  in 
Chart  No .  3 . 

R-Renzvloyy-fi-methoxv-4-methvl-8-nitroauinoline  (2).:.  -  A 

stirred  mixture  of  5-hydroxy-6-methoxy-4-methyl-8-nitroquinoline 

(1)  (50  g,  0.21  mol),  benzyl  bromide  02  mL,  0.27  mol),  tetra- 

butylammonium  hydroxide  (40%  aq  solution,  163  g,  0.25  mol) , 
toluene  (800  mL)  and  water  (125  mL)  was  heated  at  70  C  for  2  h. 
Additional  benzyl  bromide  (8  mL,  0.07  mol)  and  tetrabutylammonium 
hvdroxide  (35  g,  0.05  mol)  were  added  and  heating  was  continued 
for  another  3.5  h.  The  mixture  was  diluted  with  water  (800  mL) 
and  the  layers  were  separated.  The  organic  layer  was  washed  with 
water  (3  x  1  L) ,  dried  over  magnesium  sulfate,  then  treated  with 
charcoal  (10  g)  and  filtered  through  a  pad  of  celite.  The  filter 
pad  was  washed  with  toluene  (3  x  250  mL)  .  The  coi^ined  filtrate 
was  concentrated  to  dryness  (aspirator/water  bath)  and  the  dark 
residue  was  dried  further  at  40°C/0.1  mmHg  for  30  min.  The 
residual  solid  was  dissolved  in  dichloromethane  (1  L)  and 
chromatographed  over  silica  gel  (750  g)  eluting  with^ 
dichloromethane  (6  L) .  The  product -containing  fractions  were 
combined  and  concentrated  to  dryness  (aspirator/water  bath) .  The 
solid  residue  was  dissolved  in  a  boiling  mixture  of  hexanes  and 
tetrahydrofuran  (2:1,  1  L) .  The  solution  was  diluted  with 
hexanes  (300  mL) ,  allowed  to  cool  to  room  temperature,  then 
cooled  in  an  ice  bath  for  90  min.  The  solid  was  collected  by 
filtration,  washed  with  petroleum  ether  (2  x  125  mL)  and  air- 
dried  to  give  24.1  g  of  purified  product. 

By  this  procedure,  a  total  of  277  g  of  purified  product  2 
was  prepared  from  500  g  of  5-hydroxyquinoline  i. 

The  purified  product  (277  g)  was  dissolved  in  methylene 
chloride  (3  5  L) .  The  solution  was  treated  with  Norit  (30  g)  and 
filtered  through  a  pad  of  celite.  The  filter  pad  was  washed  with 
methylene  chloride.  The  combined  filtrate  was  stirred  with 
silica  gel  (100  g)  for  15  min,  filtered,  and  the  filter  pad  was 
washed  with  methylene  chloride  (6  x  150  mL) .The  filtrate  was 
concentrated  to  dryness  (aspirator /water  bath)  and  the  solid 
residue  was  dissolved  in  a  boiling  mixture  of  hexanes  and 
tetrahydrofuran  (2:1,  7.5  L).  The  solution  was  diluted  with 
hexanes  (2.5  L) ,  stirred  at  room  temperature  overnight,  then 
cooled  in  an  ice  bath  for  2  h.  The  solid  was  collected  by 
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filtration,  washed  with  petroleum  ether  (3  x  350  mL) ,  and  air- 
dried  to  give  220  g  (32%)  of  pure  product,  mp  133-135°C;  lit.  mp 
132-134°C  (8)  . 

Thin- Laver  Chromatography  EM  Science  Kieselgel  60  F254 


Eluent 

Hexanes-ethyl  acetate  (7:3) 


Methylene  chloride 


Materials 
Quinoline  1 
Toluene 

Benzyl  bromide,  98% 
Tetrabutylammonium 

hy dr oxi de ,  4  0  %  aqu e ou s 
Magnesium  sulfate,  anhydrous 

Norit  SA3 
Celite  545 

Silica  gel,  grade  62 
60-200  mesh 
Methylene  chloride 
Hexanes 

Tetrahydrofuran 

Petroleum  ether  (bp  35-60 °C) 


Rf 

Comment 

0.52 

Major 

0.00 

Trace 

0.13 

Major 

0.00 

Trace 

Ash  Stevens  Inc.,  Lot  No. 
PAS-02-156 

J.T.  Baker,  Lot  No.  G02613 
Aldrich,  Lot  No.  09915HF 
Aldrich,  Lot  Nos.  0117AZ 
and  01719BF 

Chemi sphere  Corp.,  Lot  No. 
G10903 

J.T.  Baker,  Lot  No.  E4170J 
Johns  Manville,  Lot  No. 
3AP2-195-118 

Davison  Chemical,  Lot  No. 
540 


J.T. 

Baker, 

Lot 

No. 

G38675 

J.T. 

Baker, 

Lot 

No. 

G38644 

J.T. 

Baker, 

Lot 

No. 

F34628 

J.T. 

Baker, 

Lot 

Nos 

.  G25634 

and  G41622 


8-Amino-5-benzYloxv-6-methoxY-4-methvlcruinoline  (3)  :  -  A 

mixture  of  quinoline  2  (100  g,  0.308  mol),  iron  filings  (104  g, 
1.86  mol),  butyl  ether  (260  mL) ,  acetic  acid  (92  mL)  and  water  (1 
L)  was  heated  at  86-88°C,  under  a  nitrogen  atmosphere,  for  90 
min.  Analysis  by  TLC  (hexanes-ethyl  acetate,  7:3)  showed  the 
absence  of  starting  material.  (In  order  to  avoid  product 
discoloration,  all  subsequent  manipulation  were  conducted  under  a 
nitrogen  atmosphere.)  The  mixture  was  cooled  to  50°C  and 
filtered  through  a  pad  of  celite.  The  reaction  flask  and  filter 
pad  were  washed  with  ethyl  acetate  (3  x  750  mL) .  The  layers  were 
separated  and  the  organic  phase  was  washed  successively  with 
saturated  aq.  sodium  bicarbonate  (3  x  1  L)  and  water  (3  x  1  L) , 
then  dried  over  magnesium  sulfate.  The  solution  was  treated  with 
Norit  (100  g) ,  heated  at  reflux  for  30  min  and  filtered  through  a 
pad  of  celite.  The  filter  pad  was  washed  with  ethyl  acetate  (350 
mL)  and  the  combined  filtrate  was  concentrated  to  dryness 
(aspirator,  water  bath) .  The  residual  solid  was  dissolved  in 
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^(=^rahvdrofuran  (400  mL)  and  the  solution  was  diluted  ^i^h 
hexanes  (800  mL) .  More  hexanes  (400  mL)  was  added  when  the 
nexane  v  „  i  ize  The  mixture  was  stored  at  room 

aid  S-driS  to  give  70  g  (77%)  of  pure  product,  mp  74-76oC; 
lit.,  mp  58-60°C  (8). 

Additional  product  (72  g)  mp  75-76»C  was  prepared  in  the 
same  manner. 


Thnn-T-avP.r  rhromatoaraphY  EM  Science  Kieselgel  60 


Eluent 

Hexanes -ethyl  acetate  (7:3) 


0.22 

0.00 


Comment 

Maj  or 
Trace 


Methylene  chloride -methanol 
(19:1) 


0.64 

0.00 


Major 

Trace 


Materials 
Compound  2 

Iron  filings,  degreased 
Acetic  acid,  glacial 
Butyl  ether,  99% 

Celite  545 
Ethyl  acetate 
Sodium  bicarbonate 

Magnesium  sulfate,  anhydrous 

Norit  SA3 

Tetrahydrofuran 

Hexanes 

Petroleum  ether  (bp  35-60  C) 


Ash  Stevens  Inc . ,  Lot  No . 

PAS-03-183 
MC/B,  Lot  No.  3H17 
Ashland,  Lot  No.  011171E 
Aldrich,  Lot  No.  09126DF 
j.T.  Baker,  lot  No.  E49707 
J.T.  Baker,  Lot  No.  G10638 
Fisher  Scientific,  Lot  No. 
923895 

Chemisphere  Corp.,  Lot  No. 
G10903 

J.T.  Baker,  Lot  Nos.  E41700 
and  E08711 

Quaker  Oats,  Lot  No.  QL-13M5 
J.T.  Baker,  Lot  No.  G38644 
J.T.  Baker,  Lot  No.  G41622 


c  -mptbnxv- 4 -mp^thvl -  8  -phthalimidoquinoline  (4^ 

T^-iMn  hpxanes  (2  1  L)  and  stirred  at  room  temperature  for  1  h. 
mp  240-242°C;  lit.,  mp  238-240°C  (8). 
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Thin-Laver  Chromatoqraphy  EM 

Science  Kieselgel 

^  ^254 

Eluent 

Rf 

Comment 

Toluene- tetrahydrofuran  (4:1) 

0.57 

Homogeneous 

Methylene  chloride-methanol 
(19:1) 

0.87 

Homogeneous 

Materials 

Compound  2 

Phthalic  anhydride 

Toluene 

Petroleum  ether  (bp  35-60°) 

Ash  Stevens 
PAS-03-187 
and  - 2  0 1 
J.T.  Baker, 
J.T.  Baker, 
J.T.  Baker, 

Inc . ,  Lot  Nos . 

,  -194,  -199 

Lot  No.  F46716 
Lot  No.  G02613 
Lot  No.  G41622 

S-Benzvlnxv-fi-methoxv-4-methvl-8-phthalimidoauinoline-l- 
oxide  (5) :  -  A  solution  of  m-chloroperbenzoic  acid  (295  g,  ca. 

1.2  mol)  in  methylene  chloride  (3  L)  was  dried  over  magnesium 
sulfate  (150  g)  and  filtered.  The  filtrate  was  added  to  a 
solution  of  compound  4  (184  g,  0.434  mol)  in  methylene  chloride 
(5  L) .  The  mixture  was  stirred  at  room  temperature  for  5  h, 
treated  with  10%  aq.  potassium  carbonate  (9.2  L)  and  stirred  for 
1  h.  The  layers  were  separated  and  the  aqueous  layer  was 
extracted  with  methylene  chloride  (2  x  1.5  L) .  The  combined 
methylene  chloride  extract  was  washed  with  brine  (2  L) ,  dried 
over  potassium  carbonate  (150  g) ,  and  treated  with  Darco  (50  g) . 
The  mixture  was  filtered  through  celite  and  the  filtrate  was 
concentrated  to  dryness  (aspirator,  water  bath)  to  give  184  g  of 
crude  product.  The  crude  product  was  impregnated  on  silica  gel 
(200  g)  and  chromatographed  over  silica  gel  (1.5  kg) .  The  column 
was  eluted  with  toluene  (10  L) ,  then  with  toluene- tetrahydrofuran 
(9:1,  35  L;  4:1,  15  L  and  7:3,  45  L).  The  product -containing 
fractions  were  combined  and  concentrated  to  dryness.  The  solid 
residue  was  dissolved  in  boiling  tetrahydrofuran  (10  L) .  The 
solution  was  concentrated  atmospherically  to  a  volume  of  7  L, 
allowed  to  cool  until  turbidity  became  evident  and  diluted  with 
hexanes  (7  L) .  The  mixture  was  cooled  in  an  ice  bath  for  2  h  and 
filtered.  The  solid  was  washed  with  petroleum  ether  (3  x  650  mL) 
and  air-dried  to  give  137  g  (72%)  of  product,  mp  238-240°C;  lit., 
mp  237-239°C  (8) . 


Thin-Laver  Chromatoaraphv: 

EM 

Science  Kieselgel 

60  F2S4 

Eluent 

Rf 

Comment 

Acetone 

0.89 

Homogeneous 

Toluene- tetrahydrofuran  (4 

:1) 

0.11 

Homogeneous 
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Materials 


Compound  4 

Methylene  chloride 
m-Chloroperbenzoic  acid, 
tech  grade,  70-75% 

Magnesium  sulfate,  anhydrous 

Potassium  carbonate,  anhydrous 

Sodium  chloride 
Darco  KB 
Celite  545 

Silica  gel,  grade  62 
60-200  mesh 
Tetrahydrofuran 

Toluene 

Petroleum  ether  (bp  35-60°C) 


Ash  Stevens  Inc.,  Lot  No. 
PAS-03-207 

J.T.  Baker,  Lot  No.  G38675 
Janssen,  Lot  No.  63449/1 

Chemisphere  Corp.,  Lot  No. 
G10903 

Johnson  Mathey,  Lot  No. 
J16A15 

Spectrum,  Lot  No.  HD226 
Aldrich,  Lot  No.  12411HZ 
J.T.  Baker,  Lot  No.  F49707 
Davison  Chemical,  Lot  No. 
540 

Fisher  Scientific,  Lot  No. 
920625 

J.T.  Baker,  Lot  No.  G02613 
J.T.  Baker,  Lot  No.  G50624 


5 -Benzvlpyy- 2 - chloro- 6 -methoxv- 4 -methyl - 8 -ohthal imido- 
quinoline  (6) :  -  A  mixture  of  compound  5  (127  g,  0.288  mol)  and 
phosphorus  oxychloride  (418  g,  2.73  mol)  in  chloroform  (3.18  L) 
was  heated  at  reflux  for  2  h.  The  mixture  was  cooled  to  20  C  and 
poured  into  rapidly  stirred  ice/water  (6.2  L) .  The  quench  was 
basified  with  ammonium  hydroxide  (1.23  L)  and  the  layers  were 
separated.  The  aqueous  layer  was  extracted  with  methylene 
chloride  (3  x  750  mL)  and  the  combined  organic  phase  was  dried 
over  magnesium  sulfate  (100  g)  and  filtered.  The  drying  agent 
was  washed  with  methylene  chloride  (3  x  250  mL) .  The  combined 
filtrate  was  treated  with  silica  gel  (200 _g) .  The  mixture  was 
stirred  for  15  min  and  filtered.  The  silica  gel  was  washed  with 
methylene  chloride  (3  x  250  mL)  and  the  combined  filtrate  was 
concentrated  (aspirator,  steam  bath)  to  dryness.  The  solid 
residue  (128.5  g)  was  dissolved  in  boiling  tetrahydrofuran  (1_L). 
The  solution  was  diluted  with  hexanes  (2  L)  and  cooled  in  an  ice 
bath  for  2  h.  The  solid  was  collected  by  filtration,  washed  with 
petroleum  ether  (3  x  150  mL)  and  air-dried  to  give  123  g  of 
purified  product.  This  material  was  recrystallized  once  more 
from  a  mixture  of  tetrahydrofuran  (750  ml)  and  hexanes  (1.5  L) 
and  air-dried  to  constant  weight  to  give  121  g  (91.5%)  of  pure 
product,  mp  190-192°C;  lit.,  mp  189-191°C  (8). 

Thin -Laver  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  Rf  Comment 

0.88  Homoge  ne  ou  s 


Toluene -tetrahydrofuran  (1:1) 
Hexanes-ethyl  acetate  (7:3) 
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0.36 


Homogeneous 


Materials 


Compound  5 

Chloroform 
Methylene  chloride 
Phosphorus  oxychloride,  99% 
Ammonium  hydroxide 
Magnesium  sulfate,  anhydrous 

Silica  gel,  grade  62, 

60-200  mesh 
Tetrahydrofuran 
Hexanes 

Petroleum  ether  (bp  35-60°C) 


Ash  Stevens  Inc . ,  Lot  No . 
PAS-03-229 

J.T.  Baker,  Lot  No.  G38675 

Vulcan,  Lot  No.  1531062393 

Aldrich,  Lot  No.  04003MV 
J.T.  Baker,  Lot  No.  F43050 
Chemisphere  Corp . ,  Lot  No . 
G10903 

Davison  Chemical,  Lot  No. 
540 

Quaker  Oats,  Lot  No.  0L13M5 
J.T.  Baker,  Lot  No.  G38644 

J.T.  Baker,  Lot  No.  G50624 


8 -Amino - 5 -benzvloxv- 2  - chloro- 6 -methoxy- 4 -me thylguinol ine 

(7)  :  -  A  mixture  of  compound  £  (108.5  g,  0.236  mol),  anhydrous 
hydrazine  (113  g,  3.53  mol) ,  and  ethanol  (2.7  L)  was  heated  at 
reflux  for  1  h.  The  mixture  was  cooled  to  20°C,  filtered,  and 
the  solid  was  washed  with  ethanol  (3  x  350  mL) .  The  combined 
filtrate  was  concentrated  (aspirator,  water  bath)  to  a  red  oil 
which  was  redissolved  in  ethyl  acetate  (1.5  L)  .  The  solution  was 
filtered  to  remove  some  insolubles  and  the  solid  was  washed  with 
ethyl  acetate  (3  x  150  mL) .  The  combined  filtrate  was  washed 
with  20%  aq.  potassium  hydroxide  (3  x  700  mL)  and  the  wash  was 
backwashed  with  ethyl  acetate  (4  x  500  mL) .  The  ethyl  acetate 
solution  was  dried  over  magnesium  sulfate  (75  g) ,  treated  with 
Norit  (80  g)  and  heated  at  reflux  for  30  min.  The  mixture  was 
filtered  through  a  pad  of  celite  and  the  filter  pad  was  washed 
with  ethyl  acetate  (3  x  350  mL) .  The  filtrate  was  concentrated 
to  dryness  (aspirator,  water  bath)  to  give  78.2  g  of  crude 
product.  The  crude  solid  product  was  dissolved  in  boiling 
isopropanol  (1.5  L)  and  the  stirred  solution  was  diluted  at  5  min 
intervals  with  water  (3  x  750  mL) .  The  stirred  mixture  was 
blanketed  with  nitrogen  and  cooled  in  an  ice  bath  for  45  min. 

The  solid  was  collected  by  filtration,  washed  with  cold  (0°C) 
petroleum  ether  (3  x  350  mL)  and  dried  at  50®C/15  mmHg  for  17  h 
to  give  63.5  g  (82%)  of  product,  mp  97-99°C;  lit.,  mp  98-100°C 

(8)  . 


Thin-Layer  Chromatography  EM  Science  Kieselgel  60  F254 


Eluent 

Toluene- tetrahydrofuran  (1:1) 
Hexanes -ethyl  acetate  (7:3) 


Rf 

Comment 

0.82 

Homogeneous 

0.28 

Homogeneous 
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Materials 
Compound  6 
Ethanol ,  anhydrous 
Hydrazine,  anhydrous 
Ethyl  acetate 

Magnesium  sulfate,  anhydrous 
Norit  SA3 
Celite  545 
Isopropanol 

Potassium  hydroxide 
Petroleum  ether  (bp  35-60  C) 


Ash  Stevens  Inc . ,  Lot  No . 
PAS-03-240 

Aaper  Alcohol,  Lot  No. 
9SH034A-R 

Aldrich,  Lot  Nos.  01427KX 
and  07326MF 

J.T.  Baker,  Lot  No.  G10638 
Chemisphere  Corp.,  Lot  No. 
J.T.  Baker,  Lot  No.  E41700 
J.T.  Baker,  Lot  No.  F49707 
Spectrum  Chemical  Corp., 
Lot  No.  HU026 
Aldrich,  Lot  No.  03102KX 
J.T.  Baker,  Lot  No.  G50624 


added  to' tSe  oil  the  mixture  was  heated  at  50- 

'S’  Tl  t  Thrmixwre  was  cooled  to  20»C,  poured  into 
salSrSSd  sodium  S?oride  solution  (2.S  L)  and  the  aqueous  q^nch 

""^"nerSSa:“wafd?Lro^irJ^JsI™  ^Il^^Ied,  and 

ovStagnesiufSSlIJtS.'^eSii  pJfS 

r-<=-Fiiiv  for  20  min.  The  mixture  was  filtered  through  a  paa  o 
1  snH  filter  ‘Dad  was  washed  with  ether  (3  x  250  ttiL)  . 

Thi"coXne?liI«a?e  wal  cLcentrated  to  dryness  to  give  a  brown 
solid  (72  g)  The  solid  was  dissolved  in  a  mixture  of  hexanes 
irptate  (7-3  600  ttiL)  and  chromatographed  over  silica  gel 

2  hgr  5he  lolimn  Ls  eluted  with  hexanes-ethyl  acetate  (4,1, 
20  L)  ^  The  product -containing  fractions  were  combined  and 
ooncintrated  (aspirator-water  bath)  to  give  52  g  of  crude 

oroduct.  The  crude  product  (52  g)  was  dissolved  in  boiling 
^  -I  *  /onn  mT  ^  TVip  Stirred  solution  was  allowed  to  cool 

2-rsti»^ 

iLh^d^Sith  cold  (5°C)  petroleum  ether, 

weight  to  give  48.6  g  (80%)  of  pure  product,  mp  90.5  92  C,  Irt., 
mp  91-92°C  (8)  . 
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Thin-Laver  Chromatography  EM  Science  Kieselgel  60  F254 


Eluent 

Toluene- tetrahydrofuran  (1:1) 
Hexanes -ethyl  acetate  (7:3) 


Rf 

Comment 

0.75 

Homogeneous 

0.40 

Homogeneous 

Materials 


Compound  2 
Methanol ,  reagent 
Sodium  metal 

1 -Methyl -2 -pyrrolidinone 
Ethyl  acetate 
Sodium  chloride 

Magnesium  sulfate,  anhydrous 

Nor it  SA3 
Celite  545 

Silica  gel,  grade  62, 

60-200  mesh 
Ether,  anhydrous 

Hexanes 

Cyclohexane 

Petroleum  ether  (bp  35-60°C) 
Water,  deionized 


Ash  Stevens  Inc.,  Lot  No. 
PAS-03-252 

Fisher  Scientific,  Lot  No. 
911038 

Aldrich,  Lot  No.  06717LZ 
Aldrich,  Lot  No.  01716MY 
J.T.  Baker,  Lot  No.  H06607 
Spectrum  Chemical  Corp., 

Lot  No.  HD226 
Chemisphere  Corp.,  Lot  No. 
G10638 

J.T.  Baker,  Lot  No.  E08711 
J.T.  Baker,  Lot  No.  F49707 
Davison  Chemical,  Lot  No.  540 

Fisher  Scientific,  Lot  No. 
931431-15 

J.T.  Baker,  Lot  No.  G38644 
Fisher  Scientific,  Lot  No. 
933554 

J.T.  Baker,  Lot  No.  G50624 
Ash  Stevens  Inc.,  no  Lot  No. 


5-BenzYloxv-2 ■ 6-dimethoxv-4-methvl-8- [ (l-methvl-4- 
phthalimidobutvl) aminol quinoline  (9) :  -  A  mixture  of  compound  8 
(18.0  g,  0.055  mol),  4-iodo-l-phthalimidopentane  (28.8  g,  0.084 
mol),  powdered  potassium  carbonate  (16.2  g,  0.12  mol),  and  1- 
methyl- 2 -pyrrolidinone  (360  mL)  was  heated  at  45-48®C  for  17  h. 
More  4-iodo-l-phthalimidopentane  (10.8  g,  0.032  mol)  and  powdered 
potassium  carbonate  (6.3  g,  0.046  mol)  were  added  and  the  heating 
was  continued  for  a  total  of  45  h.  The  mixture  was  cooled  to 
30°C,  treated  successively  with  water  (360  mL) ,  20%  aq.  sodium 
bisulfite  (75  mL) ,  and  20%  aq.  potassium  carbonate  (100  mL)  and 
extracted  with  ether  (8  x  150  mL) .  The  combined  ether  extract 
was  washed  with  water  (5  x  500  mL) ,  dried  over  magnesium  sulfate, 
and  treated  with  Norit .  The  mixture  was  filtered  through  a  pad 
of  celite  and  the  filter  pad  was  washed  with  ether  (3  x  75  mL) . 
The  combined  filtrate  was  concentrated  (aspirator,  water  bath)  to 
a  red  oil.  The  oil  was  impregnated  on  silica  gel  (50  g)  and 
chromatographed  over  silica  gel  (Davison,  650  g) .  The  column  was 
eluted  with  hexanes  (4  L) ,  then  with  tetrahydrofuran-hexanes 
(1,2,3  and  4%  THF,  2  L  each;  4.5  and  5%  THF,  4  L  each;  6  and  7% 


75 


THF ,  2  L  6a.cii;  8  and  9%  THF,  1  L  each.)  .  The  piroduct- containing 
fractions  were  coinbined  and  concentrated  to  a  red  oil .  The  oil 
(25  9  g)  was  dissolved  in  boiling  ethanol  (1.6  L) .  The  stirred 
solution  was  allowed  to  cool  to  room  temperature  overnight,  then 
it  was  cooled  in  an  ice-bath  for  1  h.  The  solid  was  collected  by 
filtration,  washed  with  cold  (0°C)  ethanol  (2  x  50  mL)  and 
petroleum  ether  (2  x  75  g)  and  air-dried  to  give  f  of 

partially  purified  product.  This  material  was  combined  with  21.3 
g  of  similar  quality  product  and  dissolved  in  boiling  hexanes 
(3.5  L) .  The  solution  was  allowed  to  cool  to  room  temperature 
and  filtered.  The  solid  was  dried  at  60°C/15  mmHg  for  2  h  to 
give  39  g  of  product,  mp  83-85°C.  Analysis  by  TLC  showed  the 
presence  of  a  polar  impurity.  Accordingly,  the  compound  was 
purified  further  as  follows. 

The  partially  purified  product  (15  g)  was  dissolved  in  a 
minimum  volume  of  methylene  chloride  and  chromatographed  over 
silica  gel  (EM,  200  g) .  The  column  was  eluted  with  a  mixture  of 
toluene  and  freshly  distilled  ethyl  ether  (4:1).  The  product- 
containing  fractions  were  combined,  treated  with  charcoal  (3  g) 
and  filtered  through  a  celite  pad.  The  filtrate  was  concentrated 
(aspirator)  to  an  amber  oil.  The  oil  was  dissolved  in  warm 
ethanol  (300  mL)  and  the  solution  was  diluted  with  isopropanol 
(150  mL)  The  clear  solution  was  stirred  at  room  temperature 
overnight,  then  refrigerated  for  5  h.  The  resulting  mixture  was 
filtered  and  the  solid  was  dried  at  25  C/0.5  mmHg  to  give  13  g 
(87%  recovery)  of  pure  product  as  yellow  crystals,  mp  91-93  C. 


An  additional  14.5  g  of  partially  purified  compound  was 
processed  in  a  similar  manner  to  give  12.5  g  of  pure  product,  mp 
91-93'C.  ■'H  NMR  (CDCl,)  6  7.79  (m,  2  H)  ,  7.67  (m,  2  H)  ,  7.50  (m, 

2  H) ,  7.42-7.28  (m,  3  H) ,  6.61  (d,  J=0 . 9  Hz,  1  H) ,  6.49  (s,  1  H) , 
5  63  (d,  J=8.3  Hz,  1  H) ,  4.94  (s,  2  H) ,  3.97  (s,  3  H) ,  3.93  (s,  3 
H) ,  3.74  (m,  2  H) ,  3.65  (m,  1  H) ,  2.73  (s,  3  H) ,  2.00-1.60  (m,  4 
H) ,  1.29  (d,  J=6.1  Hz,  3  H) . 


Anal .  Calcd  for  C32H33N3O5  (539.61):  C,  71.22;  H,  6.16; 
N,  7.79.  Found:  C,  71.26;  H,  6.24;  N,  7.82. 


Thin-Layer  Chromatography  Analtech  Silica  Gel  GF 


Eluent 


Rf 


Comment 


Toluene-ether  (4:1) 


0.64 


Homogeneous 
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Materials 


Compound  8 

4-1 odo - 1 - phthal imidopent ane 

1 -Me thyl - 2 -pyrrol idinone 
Potassium  carbonate,  anhydrous 

Magnesium  sulfate,  anhydrous 

Sodium  bisulfite 

Silica  gel,  grade  62 
Hexanes 

Tetrahydrofuran 
Ethanol ,  reagent 

Petroleum  ether  (bp  35-60 *C) 
Nor it  SA3 

Methylene  chloride 

Toluene 

Ethyl  ether 

Isopropanol 
Silica  gel 

Charcoal,  decolorizing 


Ash  Stevens  Inc.,  Lot  No. 
PAS-03-267 

Ash  Stevens  Inc.,  Lot  No. 
PAS-02-178 

Aldrich,  Lot  No.  03406DG 
Fisher  Scientific,  Lot  No. 
935822 

Chemisphere  Corp.,  Lot  No. 
G10903 

Fisher  Scientific,  Lot  No. 
944187 

Davison  Chemical,  Lot  No.  540 
J.T.  Baker,  Lot  No.  H14624 

J.T.  Baker,  Lot  No.  F34628 

Aaper  Alcohol,  Lot  No.  93L14 
VWR  Scientific,  Lot  No.  950412 
J.T.  Baker,  Lot  No.  G50624 

J.T.  Baker,  Lot  No.  G49725 

J.T.  Baker,  Lot  No.  H40639 

J.T.  Baker,  Lot  No.  H15630 

Fisher  Scientific,  Lot  No. 

956050-15  and  943933-15 
Chempure,  Lot  No.  M158KPHA 
EM  Science,  Lot  No.  3007201 
Fluka,  Lot  No.  301730-1-891 


8- r (4-Amino-l-methvlbutyl) aminol -5-benzvloxv-2,6- 
dimethoxy-4-methylauinoline  dihvdrochloride  (10) :  -  A  mixture  of 
compound  9  (10  g,  18.5  mmol),  ethanol  (200  mL) ,  and  anhydrous 
hydrazine  (2.38  g,  74.3  mmol)  was  heated  at  reflux  for  2.5  h. 

The  mixture  was  cooled  to  room  temperature,  then  it  was  cooled  in 
an  ice  bath  for  20  min  and  filtered  under  argon.  The  solid  was 
washed  with  ethanol  (20  mL)  and  discarded.  The  filtrate  was 
evaporated  (oil  pump)  to  near  dryness  and  the  residue  was 
dissolved  in  methylene  chloride  (40  mL) .  The  solution  was  washed 
with  25%  aq.  potassium  hydroxide  (1x4  mL) ,  water  (1  x  40  ml) , 
dried  (KjCOg)  ,  and  filtered.  The  filtrate  was  concentrated  (oil 
pump)  to  a  gum,  and  the  gum  was  dissolved  in  ethanol  (40  mL) . 

The  solution  was  cooled  in  an  ice  bath  and  treated  with  ethanolic 
hydrogen  chloride  (10  N,  3  mL) .  The  solvent  was  removed  at 
reduced  pressure  (aspirator)  to  give  a  dark  green  foam.  The  foam 
was  dissolved  in  methanol  (30  ml) .  The  solution  was  treated  with 
charcoal  (1.4  g) ,  filtered  through  a  celite  pad,  and  the  filter 
pad  was  washed  with  methanol  (10  mL) .  The  combined  filtrate  was 
concentrated  (aspirator)  to  dryness  and  the  residual  solid  was 
dissolved  in  warm  ethanol  (30  mL) .  The  solution  was  stirred  at 
room  temperature  for  2  h,  cooled  in  an  ice-bath  for  2  h,  and 
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refrigerated 
and  dried  at 
171.5-173 ‘C 


overnight.  The  solid  was  collected  by  filtration 
25*C/0.7  inrriHg  to  give  4.46  g  (50%)  of  product  tup 
(dec) . 


An  additional  19.4  g  of  compound  £  was  processed  in  this 
manner  and  gave  7.87  g  of  product. 

The  combined  product  (12.33  g)  was  dissolved  in  boiling 
ethanol  (130  mL) .  The  solution  was  seeded  with  product  10  and 
stirred  at  room  temperature  for  2  h  and  in  an  ice-bath  for  4  h. 
The  solid  was  collected  by  suction  filtration,  washed  with  a 
mixture  of  isopropanol  and  hexane  (1:1,  25  mL) ,  and  dried  at  room 
temperature/1  mmHg  for  5  h  to  give  9.5  g  (77-s  recovery)  of  pu 
product  as  light  tan  crystals,  mp  173-175  C  (dec) .  The 
analytical  sample  was  dried  further  at  60  C/1.0  mmHg  for  2  ^ 

NMR  (DMSO-d.)  6  8.19  (br  s,  3  H,  D^O  exchangeable)  ,  7  80  (br  s 

H  H-7)  7  54-7.46  (m,  2  H,  ArH) ,  7.46-7.32  (m,  3  H  ArH) ,  6.8 
i’s  1  H  h:3),  5.08  (s,  2  H,  ArOT,)  ,  4.03  (s,  3  H,  OCH3)  ,  3.97 

3  h!  OCH^)  ,  3.90  (m,  1  H,  NCH)  ,  2.77  2  H  CH,N)  ,  2.71  (s, 

3  H,  Q-CH3),  2.00-1.60  (m,  4  H,  CHj)  ,  1.32  (d,  J=6 . 8  Hz,  3  H, 

CHCT3)  . 

Anal.  Calcd  for  C24H3iN303-2  HCl  (482.46):  C,  59.75;  H, 
6.89;  Cl,  14.70;  N,  8.71.  Found:  C,  59.62;  H,  6.80;  Cl,  14.47; 

N,  8.80. 

Thin-Laver  Chromatocrraphy  Analtech  HPTLC-RPSF 


'H 

1 


Eluent 


Rf 


Comment 


Methanol  -  0 . 2  M  NaH2P04  (4:1) 


0.47 


Homogeneous 


Materials 
Compound  9 

Hydrazine,  anhydrous 
Ethanol 

Methanol 

Methylene  chloride 
Potassium  hydroxide 

Potassium  carbonate 

Charcoal 

Celite 


Ash  Stevens  Inc.,  Lot  Nos. 

CT-6-297  and  CT-6-298 
Aldrich,  Lot  No.  07326MF 
VWR  Scientific,  Lot  No. 

9504125 

Mallinckrodt,  Lot  No.  3016KPEP 
J.T.  Baker,  Lot  No.  H40639 
Sigma  Chemical,  Lot  No. 

35H0249 

Fluka,  Lot  No.  333630-1-994 
Fluka,  Lot  No.  301730-1-891 
Celite  Corp.,  Lot  No.  307 
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Q_  r  (4- Ami  no-l-methYlbutyl)  aminol  -  2.  e-dimethoxy-S-hydrox^ 
4-m.^hvT^;;^^in^  dihvdroch1.oride  (WR  280528)  (llU  -  For  this 
preparation,  all  solvents  were  deoxygenated prior  to  use. 

Product  isolation  and  purification  was  conducted  under  argon 

atmosphere . 

A  solution  of  compound  10  (1  g,  2.07  mmol)  in  ethanol  (25 
mL)  containing  water  (0.25  mL)  was  hydrogenated  (50  psi  for  l  h 
S^er  palladium  black  catalyst  (100  mg) .  The  reaction  mixture  was 
filtered  under  argon.  The  filtrate  was  treated  with  ethanolic 
hydrogen  chloride  (10  N,  l  drop)  and  evaporated  (oil  pump)  to 
dryness.  The  residual  solid  was  dissolved  in  hot  ethanol  (4  mL) . 
After  cooling  to  room  temperature,  the  stirred  solution  was 
seSd  Sith  I  few  crystals  of  the  product  isolated  from  a  probe 
lelclion.  When  the  Solution  became  turbid,  petroleum  ether  (2 
mL)  was  added.  The  mixture  was  stirred  at  room  temperature 
30  min  and  in  an  ice-bath  for  30  min,  then  refrigerated 
overnight.  The  solid  was  collected  by  filtration  and  dried 
25 ’C/0.7  mmHg  to  give  0.6  g  (74%)  of  product  as  off  whit 
crystals,  mp  166-168  C  (dec) . 

In  this  manner,  an  additional  8.4  g  of  compound  10  was 
processed  in  two  runs  to  give  5.3  g  of  product. 

The  combined  product  (5.9  g)  was  dissolved  in  hot  ethanol 
(35  mL)  and  the  solution  was  filtered.  The  cool  filtrate  was 
seeded  with  a  few  crystals  of  the  product  and  diluted  wit 

netroleum  ether  (20  mL) .  The  mixture  was  stirred  for  2  h  with 

ici-coSing,  then  refrigerated  over  the  weekend.  The _ product  was 
collected  by  suction  filtration,  washed  with  a  cold  mixture  of 
ethanol  (5  mL)  and  petroleum  ether  (10  mL)  ,  ^  ’ 

mmHa  to  give  4.2  g  (55%)  of  pure  target  compound  as  off-white 
crystals?  mp  167-169*C  (dec).  ’’H  NMR  (DMSO-dg)  d  H-OS  (br  s,  2 
H,  DjO  exchangeable),  9.70  (br  s,  l  H,  D2O  exchangeab  e )  ,  . 

/  _  *1  ’H’  "0  0  pxcha.ncTBa.blB )  7.96  (s,  1  H,  H-7),  6.79  (s,  1  H,  H 

iV.  i.o4  (t  3  H  0?iV 

2.81  (S,  3  H,  ArCHg)  ,  2.77  (m,  2  H,  CHjN)  ,  2.00-1.60  (m,  4  H, 

CHj)  ,  1.32  (d,  J=6.4  Hz,  3  H,  CHCH3)  . 

Anal .  Calcd  for  Ci7H25N303-2  HCl  (392.34)  :  C,  52.04;  H, 
6.94;  Cl,  18.07;  N,  10.71.  Found:  C,  51.88;  H,  6.83;  Cl,  18.27, 

N,  10.63. 

Thin-T.aver  rhrnmatography  Kodak  Chromgram  13254  Cellulose 


Eluent 


Methanol -toluene  (2:3) 


Rf 


0.87 


Comment 


Homogeneous 
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Materials 


Compound  10 

Palladium  black 
Ethanol ,  anhydrous 

Petroleum  ether  (bp  35-60 ‘O 


Ash  Stevens  Inc.,  Lot  No. 
CT-7-14 

Aldrich,  Lot  No.  BZ06115BY 
VWR  Scientific,  Lot  No. 
9504125 

EM  Science,  Lot  No.  31133135 


3-MethvlaminocarbonvloxYPvridine  (WR  178197] 


Methyl  isocyanate  (16  mL,  15.47  g,  0.27  mol)  was  added  to 
3-hydroxypyridine  (10  g,  0.105  mol)  and  the  mixture  was  stirred 
at  room  temperature  in  a  tightly  stoppered  flask  for  20  h.  (A 
solution  formed  within  5-10  min) .  The  excess  methyl  isocyanate 
was  removed  under  reduced  pressure  (35-45 *C/aspirator  pressure 
for  30  min,  then  25 ‘C/0.1  mmHg  for  3.5  h)  to  give  15 . 8  g  (99%)  of 
the  title  compound  in  the  form  of  a  beige  colored  oil.  The  oil 
solidified  when  refrigerated  but  the  solid  melted  at  room 
temperature.  NMR  (CDCI3)  6  8.37  (d,  J=2.4  Hz,  1  H,  H-2)  ,  8.34 

(dd,  J=1.2,  4.8  Hz,  1  H,  H-6)  ,  7.50-7.42  (m,  1  H,  H-4)  ,  7.22  (dd, 

J=4.8,  8.4  Hz,  1  H,  H-5)  ,  6.20  (br  s,  1  H,  NH)  ,  2.76  (d,  J=4 . 8 
Hz,  3  H,  NCH3)  . 


Anal .  Calcd  for  C^HgNjOj  (152.15):  C,  55.26;  H,  5.30;  N, 
18.41.  Found:  C,  55.06;  H,  5.37;  N,  18.71. 


Thin-Laver  Chromatography :  Analtech  Silica  Gel  GF 


Eluent 

Rf 

Comment 

Methanol -methylene 

chloride 

0.38 

Maj  or 

(1:20) 

0.24,  0.47,  0.00 

Trace  impurities 

Acetonitrile -ethyl 

acetate 

0.37 

Maj  or 

(1:4) 

0.20,  0.00 

Trace  impurities 

Materials 

3 -Hydroxypyridine  Aldrich,  Lot  No.  PN02611KV 

(recrystallized  prior 
to  use) 

Methyl  isocyanate  Aldrich,  Lot  No.  PN07101HN 
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4.6 


1  -MAMiyl - 3 -mpMiYlaminocarbonvloxypyridine  iodide 

fWR  280593) 

Methyl  isocyanate  (7.5  mL,  7.25  g,  0.13  mol)  was  added  to 
3-hvdroxvpyridine  (4.1  g,  0.043  mol)  and  the  mixture  was  stirred 
it  SoS^JSerature  in  I  tightly  stoppered  flask  for  20  h.  The 
excess  methyl  isocyanate  was  removed ^under  reduced  pressure 
(24 *C/aspirator  pressure,  then  35-40  C/0.1  mmHg  for  45  min)  to 

give  an  oil . 

A  solution  of  this  oil  and  iodomethane  (11.15  g,  0.078 
mol)  in  dry  tetrahydrofuran  (40  mL)  was  stirred  at  room 
temperature  for  19  h.  The  light  yellow 

filtration,  washed  with  dry  tetrahydrofuran  (2  x  10  mL)  and 
petrSeiS  4ther  (25  mL)  and  dried  at  25  *0/0.1  mmHg  for  1  h  to 
give  11.16  g  (88%)  of  the  title  compound. 

A  portion  of  this  material  (3.53  g)  was  dissolved  in 
acetonitrile  (17.5  mL)  at  37-39 *C.  The  solution  was  filtered 
faravitv)  and  the  filtrate  was  diluted  portionwise  with  ethyl 
i?J?Ite'^(irmL  and  7.5  mL)  .  The  mixture  was  stirred  for  15  min 
and  filtered  The  light  yellow  solid  was  washed  with  dry 
SLahytoluran  (2  x  !o  ml)  and  petroleum  ether  (25  mL)  and  drred 
ai-  25‘C/O  25  mmHg  for  4  h  to  give  pure  product,  2.65  g  (75  = 
Scove?;?;  ^^I-120-C.  ’H  «^,CN)  6  8.87  (s  i  «,  H-2  ,  5 

Q  n-i  T-f;  Hz  1  H  H-6)  ,  8.42  (dd,  J=1.5,  8.7  Hz,  1  H,  H  4; 

8!i3  (dd,  J=6,  8.4  Hz,  1  H,  H-5) ,  6.71  (brs,  1  H,  NH) ,  4.45  (s,  3 
H,  IST-CHg)  ,  2.88  (d,  J=4.8  Hz,  3  H,  NHCH3)  . 

Calcd  for  CgH^iINjO^  (294.09): 

C,  32.71;  H,  3.94;  N,  9.66. 


Anal . 

9.53.  Found; 


C,  32.67;  H,  3.77;  N, 


Thin-Lav^-r  Chromatography  EM  Science  Kieselgel  60  F254 


Eluent 

Methylene  chloride -methanol - 
ammonium  hydroxide  (83:15:2) 

Methylene  chloride -methanol - 
ammonium  hydroxide  (73 : 25 : 2 ) 

Materials 

3-Hydroxypyridine,  purified 

Methyl  isocyanate 
Tetrahydrofuran  (distilled 
from  LAH  prior  to  use) 
Iodomethane 


Rf 

Comment 

0.19 

Homogeneous 

0.39 

Trace 

0.26 

Maj  or 

Ash  Stevens  Inc . ,  Lot  No . 
DJD-14-189 

Aldrich,  Lot  No.  KV01117EL 
Chempure,  Lot  No.  M306KJMH 

Aldrich,  Lot  No.  KG11212JG 
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Materials  (Continued) 

J.T.  Baker,  Lot  No.  H05616 
Burdick  and  Jackson,  Lot  No. 
BF350 

Fisher  Scientific,  Lot  No. 
952646 

4 . 7  S-DiTtiethylaminocarbonyloxypYridine  1-oxide  (WR  280594) 

A  solution  of  commercial  3-chloroperoxybenzoic  acid  (ca. 
70%  purity,  17.1  g,  0.069  mol)  in  methylene  chloride  (350  mL)  was 
dried  over  magnesium  sulfate  (17  g)  and  filtered.  The  filtrate 
was  added  to  a  solution  of  3-dimethylaminocarbonyloxypyridine 
(7.95  g,  0.048  mol)  in  methylene  chloride  (50  mL)  and  the  mixture 
was  stirred  at  room  temperature  for  20  h.  Aqueous  potassium 
carbonate  (28.4%,  50  mL,  0.1  mol)  was  added  and  the  mixture  was 
stirred  for  15  min.  The  layers  were  separated  and  the  aqueous 
layer  was  saved  for  later  (see  below) .  The  organic  layer  was 
dried  (MgSO^)  ,  filtered  through  a  pad  of  celite,  and  concentrated 
to  dryness  (25-30 ‘C/aspirator) .  The  residue  (6.2  g)  was 
dissolved  in  methylene  chloride  (20  mL)  and  chromatographed  over 
silica  gel  (50  g,  3.7  x  9  cm) .  The  column  was  washed  with 
methylene  chloride  (150  mL)  and  1%  methanol -methylene  chloride  to 
remove  impurities  and  impure  product  (2.6  g) .  Further  elution 
with  5%  methanol -methylene  chloride  (100  mL)  and  10%  methanol- 
methylene  chloride  (100  mL)  gave  pure  product -containing 
fractions  which  were  combined  and  saved.  The  impure  product  (2.6 
g)  was  re chromatographed  over  silica  gel  (25  g,  2  x  17  cm) 
eluting  as  above.  The  product -containing  fractions  from  both 
chromatographies  were  combined  and  concentrated  to  dryness  (25- 
30 ‘C/aspirator)  to  give  4.25  g  of  purified  product. 

The  basic  aqueous  layer  (see  above)  was  concentrated  to 
dryness  (45-50 ‘C/aspirator)  and  the  residue  was  extracted  with 
methylene  chloride  (200  mL,  150  mL) .  The  combined  extract  was 
dried  (MgS04)  ,  filtered,  and  concentrated  to  dryness  (25-30 ‘C/ 
aspirator)  to  give  additional  crude  product,  4  g.  This  material 
was  chromatographed  over  silica  gel  (25  g,  2  x  17  cm)  as  above  to 
give  3.4  g  of  purified  product. 

The  combined  purified  product  (7.65  g)  was  dissolved  in 
hot  toluene  (40  mL,  steam  bath) .  The  solution  was  treated  with 
charcoal  (0.75  g)  and  filtered  through  a  pad  of  celite.  The  hot 
filtrate  was  refiltered  (filter  paper,  gravity) ,  diluted  with 
hexanes  (40  mL) ,  and  stirred  at  room  temperature  for  1  h.  The 
beige  solid  was  collected  by  filtration  and  dried  at  25 ‘ C/0.1 
mmHg  for  20  h  to  give  6.56  g  (75%)  of  pure  title  compound,  mp  97- 
99‘C.  NMR  (CDCI3)  5  8.09  (app  t,  J=1.8  Hz,  1  H,  H-2),  8.01 

(ddd,  J=1.2,  1.5,  6.0  Hz,  1  H,  H-6) ,  7.20  (dd,  J=6.3,  8.4  Hz,  1 
H,  H-5),  7.12  (ddd,  J=1.2,  1.5,  8.4  Hz,  1  H,  H-4)  ,  3.04  (s,  3  H, 

NCH3)  ,  2.96  (S,  3  H,  NCH3)  . 


Petroleum  ether  (bp  35-60 ‘C) 
Acetonitrile 

Ethyl  acetate 
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Anal.  calcd  for  CgH^oNCHg  (182.18):  C,  52.74;  H,  5.53;  N, 
15.33.  Found:  C,  52.65;  H,  5.45;  N,  15.22. 


Thin-Layg^r  Chromatography  Analtech  Silica  Gel  GF 


Eluent 

Methylene  chloride -methanol 
(20:1) 


Rf 

Comment 

0.52 

Trace 

0.39 

Maj  or 

0.06 

Trace 

Materials 

2 - Dimethylaminocarbonyloxy- 
pyridine 

3 - Chloroperoxybenzoic 
acid  (70%) 

Methylene  chloride 
Magnesium  sulfate,  anhydrous 
Potassium  carbonate,  anhydrous 
Silica  gel 

Methanol 

Toluene 

Hexanes 

Charcoal,  Norit  A 
Celite,  analytical 


Ash  Steyens  Inc.,  Lot  No. 
DJD-14-181 

Janssen  Chimica,  Lot  No. 
67045/1 

J.T.  Baker,  Lot  No.  H40639 

J.T.  Baker,  Lot  No.  E25161 

J.T.  Baker,  Lot  No.  D49104 

EM  Science,  Lot  No. 

TA572034418 

Mallinckrodt ,  Lot  No.  3016KTBK 
J.T.  Baker,  Lot  No.  J30661 
Fisher  Scientific,  Lot  No. 
952582 

Aldrich,  Lot  No.  KF02211KF 
Celite  Corp.,  no  Lot  No. 


4 . 8  8- r (4-Amino-l-methylbutyl) aminol -5-hydroxv-6-methoxy-4- 

methylouinoline  dihydrobromide  (WR  280612). 

The  synthesis  sequence  to  the  title  compound  is  shown  in 
Chart  No.  4.  The  preparation  of  intermediates  2  and  3.  was 
described  in  section  4.4. 


5 -Benzyloxy- 6 -methoxy- 4 -methyl - 8 - f (l-methyl-4 — phthal imido 
butyl )  amd  nol  quinoline  (4 )  :.  -  A  mixture  of  8-aminoquinoline  1 
(31.6  g,  0.107  mol),  4-iodopentylphthalimide  (55.65  g,  0.162 
mol),  finely  powdered  anhydrous  potassium  carbonate  (60.14  g, 

0  435  mol)  and  l-methyl-2 -pyrrolidinone  (300  mL)  was  heated  at 
47-48 ‘C  for  50  h.  Additional  4-iodopentylphthalimide  was  added 
during  the  reaction  period  at  4.5  h  (20.56  g,  0.06  mol),  again  at 
21.5  h  (23.51  g,  0.068  mol)  and  29  h  (20.32  g,  0.06  mol  plus 
potassium  carbonate,  7.37  g,  0.053  mol),  and  finally  at  35  h 
(7.27  g,  0.02  mol).  After  50  h,  the  mixture  was  cooled  to  room 
temperature  and  poured  into  saturated  aq.  sodium  chloride 
L)  The  mixture  was  extracted  with  ethyl  acetate  (1.5  L)  and  the 
extract  was  washed  with  water  (2  x  1  L) .  The  water  wash  was 
backwashed  with  ethyl  acetate  (500  mL) .  The  combined  organic 
]_ay0]f  was  washed  with  aqueous  sodium  chloride  solution  (  m  )  , 
dried  (MgS04)  and  treated  with  charcoal  (6  g) .  The  mixture  was 
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filtered  through  a  pad  of  celite  and  the  filtrate  was 
concentrated  at  reduced  pressure  (45-50 ‘C/aspirator)  to  a  thick 
oil,  125.71  g.  The  oil  was  dissolved  in  ethyl  acetate-hexanes 
(23:77,  425  mL)  and  chromatographed  over  silica  gel  (1  kg,  9  x  37 
cm) .  The  column  was  washed  with  ethyl  acetate-hexanes 
(12.5:87.5,  2  L;  17.5:82.5,  2  L;  1:4,  1  L)  to  remove  impurities. 
Further  elution  with  ethyl  acetate-hexanes  (1:3,  1.5  L)  removed 
impure  product,  20 . 66  g,  and  continued  elution  (1:3,  1  L  and  1:2, 
2  L)  gave  pure  product -containing  fractions  which  were  saved. 

The  impure  product  (20.6  g)  was  rechromatographed  over 
silica  gel  (200  g,  5.8  x  19  cm)  to  give  additional  product- 
containing  fractions.  All  of  the  product -containing  fractions 
were  combined  and  concentrated  (40-45 ‘C/aspirator)  to  give  48.8  g 
(89%)  of  the  title  compound  in  the  form  of  a  dark,  orange-red 
oil.  This  material  was  used  as  such  in  the  next  step. 


Thin- Laver  Chroma t oar aohv  Anal tech  Silica  Gel  GF 


Eluent 

Ethyl  acetate-hexane  (1:3) 


Materials 
Compound  3. 

4 - lodopentylphthal imide 

1 -Methyl - 2 -pyrrol idinone 
Potassium  carbonate,  anhydrous 
Ethyl  acetate 

Magnesium  sulfate,  anhydrous 
Silica  gel 

Hexanes 


Rf 

Comment 

0.38 

Maj  or 

0.00 

Trace 

Ash  Stevens  Inc., 

Lot  No . 

DJD-14-123 

Ash  Stevens  Inc . , 

Lot  No . 

DAG-05-165 

Aldrich,  Lot  No. 

MG08274MG 

Chempure ,  Lot  No . 

M228KJXS 

J.T.  Baker,  Lot  No.  H29601 
J.T.  Baker,  Lot  No.  E25161 
EM  Science,  Lot  No. 
TA572034418 

Fisher  Scientific,  Lot  No. 
945237 


fi- r (4-Amino-l-methvlbutvl) amino] -5-benzvloxv-6-methoxv-4- 
methvlaui noline  ciihvdrochloride  (5a)  :  -  A  mixture  of  compound  4 
(28  g,  54.9  mmol),  anhydrous  hydrazine  (6.72  g,  209  mmol),  and 
ethanol  (45  mL)  was  heated  at  reflux  for  2  h  under  a  nitrogen 
blanket.  The  reaction  mixture  was  cooled  to  room  temperature, 
then  in  an  ice-bath  for  20  min  and  filtered  under  nitrogen.  The 
dark,  reddish-brown  filtrate  was  concentrated  under _ reduced 
pressure  (aspirator)  and  the  residue  was  dissolved  in  methylene 
chloride  (300  mL) .  The  solution  was  washed  rapidly  with  25%  aq. 
potassium  hydroxide  (1  x  180  mL) ,  water  (1  x  180  mL) ,  and  dried 
over  potassium  carbonate.  The  solvent  was  removed  under  reduced 
pressure  (aspirator),  and  the  residue  (16.2  g,  42.7  mmol)  was 
dissolved  in  ethanol  (60  mL) .  The  solution  was  treated  with  10  N 
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fiMianolic  hydrogen  chloride  (8.4  mL)  with  ice-cooling.  The 
requlcant  solution  was  concentrated  (aspirator)  and  the  residue 
SjraSsolyed  iHam.  ethanol  (30  nO.)  .  To  the  stirred  solution 
Zll  Slid  isopropanol  (40  mL)  .  The  '"j^^^ure  was  stirred  at  room^ 

''^oduSf  wJJ  cSneotSdVsurtioS  m“ation  and  dried  at  room 
?^S^e?atrre/S“7"— g  4  h  «  yield  14  5  g  (58%)  of  compound 

as  reddish  brown  crystals,  mp  162-164  C  (dec) . 


Materials 
Compound  4 
Ethanol 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-130 

VWR  Scientific,  Lot  No. 
9404125 

J.T.  Baker,  Lot  No.  H40639 
Aidrich,  Lot  No.  07426MF 
Chempure,  Lot  No.  M158KPHA 
Sigma  Chemical,  Lot  No. 
35H0249 

Fluka,  Lot  No.  333630-1-994 


Methylene  chloride 
Hydra z ine ,  anhydrous 
Isopropanol 
Potassium  hydroxide 

Potassium  carbonate, 
anhydrous 

»- r (4-Amnno-l-mathvlbutvl) amino] -5-henzYloxY-6-methoxy-i^ 
mil  nnline  i  hvdrobromide  (5b)  j_  -  A  solution  of  compound  5_ 
(14  2  g,  31.4  mmol)  in  methanol  (30  mL)  was  passed  through  a 
Dowex  2'base-form  resin  column  (ca.  370  mL,  444  meq)  and  the 
column  was  washed  with  methanol.  As  the  product  eluted  from  t 
column,  47%  aq.  HBr  solution  (14.8  g,  86.2  mmol)  was  added 
droDwise  simultaneously  to  the  eluate.  The  solution  was 
concentrated  to  near  dryness  (aspirator)  and  the 

dissolved  in  a  mixture  of  ethanol  and  J  ooiration 

solution  was  concentrated  to  near  dryness  again.  This  p 
was  reoeated  once  more  to  give  a  brick  colored  solid  (18.1  g) • 
Tbl  iSifwL  dissolved  in  hot  ethanol  (180  mL)  and  the  solution 
was  filtered  The  reddish  brown  filtrate  was  stirred  at  room 
Mmp^ature.  When  the  product  began  to  crystallite  isopropanol 
aso  mL)  was  added  slowly.  The  mixture  was  stirred  at  room 

khiny^et,  yS5%yy(m"  A  -m^  H 

nu  7  nq  (hr  s  1  H,  QH-7  ,  4.99  (s,  2  H,  OCHj)  ,  4.0Z  is,  J 

To^)  3°.yy,  IH,  NCH)  2.85  (br  s  5  H  QC^,  NCH,)  ,  1.80- 
1.61  (m,  4  H,  CH2CH2)  ,  1.28  (d,  J=6  Hz,  3  H,  CHCH3)  . 

Anal.  Calcd  for  C23H29N302-2HBr  (541.35)  :  °  ^  '  2^9'  6  3  . 

5.77;  Br,  29.52;  N,  7.76.  Found:  C,  50.87;  H,  5.91,  Br,  29.6  , 

N,  7.72. 
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Comment 


Thin- Layer  Chromatocrraohv 

Anal tech  HPTLC 

Eluent 

Ef 

Methanol -0.2  M  NaH2P04 

0.48 

(4:1) 

0.90 

Major 

Trace 


Materials 

Compound  5a 

Methanol 

Dowex  2-X8 
Ethanol 
Toluene 
47%  aq.  HBr 
Isopropanol 


Ash  Stevens  Inc.,  Lot  No. 
CT-7-47 

Mallinckrodt ,  Lot  No. 
3016KPEP 

BioRad,  Lot  No.  114081C 
Aaper  Alcohol,  Lot  No.  0295R 
J.T.  Baker,  Lot  No.  J30661 
J.T.  Baker,  Lot  No.  C15335 
Chempure,  Lot  No.  M158KPHA 


8- r (4-Amino-l-methvlbutvl) aminol  -5-hYdroxv-6-methoxv-4- 
methvlcruinoline  dibydrobromide  (WR  280612)  (6)  :  -  All  solvents 
used  for  following  process  were  deoxygenated .  At  room 
temperature,  compound  5b  (4  g,  7.39  mmol)  was  hydrogenated  (50 
psi)  for  1  h  over  palladium  black  catalyst  (400  mg)  in  methanol 
(40  mL)  .  The  reaction  mixture  was  filtered  under  argon 
atmosphere  and  the  filtrate  was  concentrated  (oil  pump)  to  a 
purple  foam.  In  the  same  manner,  another  lot  of  compound  5b  (8.3 
g,  15.33  mmol)  was  processed.  The  combined  hydrogenated  product 
was  dissolved  in  ethanol  (30  mL)  with  occasional  heating.  The 
solution  was  filtered  under  argon  and  the  homogeneous  filtrate 
was  seeded  with  authentic  sample  prepared  in  a  probe  reaction. 
With  stirring  at  room  temperature,  petroleum  ether  (15  mL)  was 
added  slowly  to  the  solution.  The  mixture  was  stirred  at  room 
temperature  for  1  h  and  stored  in  the  refrigerator  overnight.  A 
cold  mixture  of  isopropanol  and  petroleum  ether  (1:1,  30  mL)  was 
added  to  the  mixture  to  make  it  more  filterable.  The  product  was 
collected  by  suction  filtration  under  argon  blanket  and  dried  at 
room  temperature  under  reduced  pressure  (0.5  mmHg)  for  8  h  to 
give  9.3  g  (90%)  of  pure  target  compound  as  orange-brown 
crystals.  NMR  showed  that  the  compound  contained  ca.  0.4%  of 

ethanol  (by  weight) .  The  compound  was  dried  further  at  70 'C/0. 3 
mmHg  for  4  h.  The  NMR  spectrum  of  the  dried  compound  showed  no 
significant  change.  The  dried  product  melted  at  145-147 'C  (dec) 
in  open  capillary  and  at  154-156 'C  (dec)  under  argon  in  a  sealed 
capillary  tube.  NMR  (DMSO-dg)  6  9.65  (br  s,  1  H,  Dp 

exchangeable),  8.  68  (d,  J=4.2  Hz,  1  H,  QH-2) ,  7.87  (s,  3  H,  DjO 
exchangeable),  7.76  (s,  1  H,  QH-7) ,  7.37  (d,  J=4.4  Hz,  1  H,  QH- 

3),  3.99  (s,  3  H,  OCH3)  ,  3.90  (m,  1  H,  NCH)  ,  2.94  (s,  3  H,  QCH3) 
2.81  (m,  2H,  NCH2)  ,  1.85-1.55  (m,  4  H,  CH2CH2)  ,  1.29  (d,  J=6.4  Hz, 
3  H,  CHCH3)  . 
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Anal.  Calcd  for  q3H23N302 •  2HBr  (451.22):  C,  42.59;  H, 
5.58;  Br,  35.42,  N,  9.31.  Found:  C,  42.74;  H,  5.62;  Br,  35.68; 
N,  9 '.25. 

Thin- Layer  Chromatography  Analtech  HPTLC-RPSF 

Eluent  Rf  Comment 

Methanol - 0 . 2  M  NaHjPO^-  0.55  Slight  streaking 

47%  HBr  (4:5:0. 1) 


Materials 

Compound  ^ 

Palladium  black 

Methanol 

Ethanol 

Petroleum  ether  (bp  35-60 ‘O 
Isopropanol 


Ash  Stevens  Inc.,  Lot  No. 
CT-7-49 

Aldrich,  Lot  No.  BZ06115BY 
Mallinckrodt ,  Lot  No.  3016KPEP 
Aaper  Alcohol,  Lot  No.  0295R 
EM  Science,  Lot  No.  31133135 
Chempure,  Lot  No.  M158KPHA 


N .  N-Dimethvl  - 2  -  f  liinro- 5  -  ( trif  luoromethvl )  benzene- 
sulfonamide  (WR  280649) 


2-Fluoro-5-  (triflnoromethvDbenzenesulfonvl  chloride  :.  -  To 
an  ice-cooled  and  stirred  mixture  of  coned  hydrochloric  acid  (10 
mL)  and  acetic  acid  (3  mL)  was  added  3-amino-4-f luorobenzo- 
trifluoride  (5.01  g,  30  mmol)  in  one  portion.  A  white  salt 
precipitated  immediately.  The  mixture  was  cooled  to  -10 ‘C,  and  a 
solution  of  sodium  nitrite  (2.28  g,  33  mmol)  in  water  (3.3  mL) 
was  added  at  such  a  rate  that  the  temperature  of  the  reaction 
mixture  did  not  exceed  -5’C.  After  the  addition  was  completed, 
the  mixture  was  stirred  at  -10 ‘C  to  -5'C  for  45  min. 


Acetic  acid  (30  mL)  was  saturated  with  sulfur  dioxide  at 
room  temperature  and  cuprous  chloride  (0.75  g)  was  added  to  the_ 
solution.  The  introduction  of  sulfur  dioxide  was  continued  until 
the  yellow-green  suspension  became  blue-green  (ca.  30  min) .  The 
then  cooled  to  10  C  with  ice— water,  and  the  diazonium 
salt  mixture  was  added  in  portions  over  15  min.  Considerable 
foaming  occurred  after  each  addition.  ^The  temperature  of  the 
reaction  mixture  was  maintained  at  7-8  C  during  the  course  of 
addition.  After  the  addition  of  the  diazonium  salt  mixture  was 
completed,  the  mixture  was  poured  into  ice-water  (1:1,  100  r^) . 
The  product  was  extracted  from  the  aqueous  solution  with  ether  (2 
X  100  mL,  2  X  50  mL) .  The  last  extraction  was  almost  colorless. 
The  combined  extract  was  washed  with  saturated  aq.  NaHC03  until 
neutral  (1  x  100  mL,  5  x  50  mL) ,  and  then  brine  (1  x  100  mL) 

The  ether  layer  was  dried  (MgS04)  ,  and  the  solvent  was  removed 
under  reduced  pressure  (aspirator).  The  residue  was  chromato¬ 
graphed  over  silica  gel  (80  g)  eluting  with  a  mixture  of  ether 
and  petroleum  ether  (1:9).  The  product -containing  fractions  were 
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combined  and  concentrated  (aspirator,  and  then  oil  pump)  to  a 
light  brown  oil  (5.6  g)  which  solidified  in  the  freezer  but 
melted  at  room  temperature.  The  infrared  spectrum  of  the  oil  was 
consistent  with  the  chemical  structure  of  the  sulfonyl  chloride. 
The  oil  also  gave  a  positive  Beilstein  test .  The  compound  was 
used  as  such  in  the  next  step  without  further  purification. 


Materials 


3 -Amino-4 - fluorobenzo- 
trif luoride 
Acetic  acid 
Hydrochloride  acid 
Sodium  nitrite 
Cuprous  chloride 
Sulfur  dioxide 
Ethyl  ether 

Petroleum  ether  (bp  35-60 ‘O 
Sodium  bicarbonate 
Silica  gel 

Magnesium  sulfate,  anhydrous 


Marshallton,  Lot  No.  39-265 

CMS  Chempure,  Lot  No.  M002KPRS 
Mallinckrodt ,  Lot  No.  H613KMBJ 
Fluka,  Lot  No.  331698-1-296 
Fluka,  Lot  No.  350172-1-1095 
Liquid  Carbonic  Co.,  no  Lot  No 
CMS  Chempure,  Lot  No.  M102KPNK 
J.T.  Baker,  Lot  No.  K03739 
Aldrich,  Lot  No.  BG00729LF 
EM  Science,  Lot  No. 
TA770634-516 

J.T.  Baker,  Lot  No.  E25161 


N . N-Dimethyl - 2 - f luoro- 5 - ( trif luoromethyl ) benzenesul - 
fonamide  (WR  280649) :  -  To  an  ice- cooled  and  stirred  mixture  of 
2-fluoro-5- (trif luoromethyl) benzenesulfonyl  chloride  (2.0  g,  7.6 
mmol)  and  dimethylamine  hydrochloride  (0.62  g,  7.6  mmol)  in 
methylene  chloride  (20  mL)  was  added  diisopropylethylamine  (2.9 
g,  22.8  mmol)  in  one  portion.  The  mixture  was  stirred  in  an  ice 
bath  for  40  min  and  poured  into  ice  water  (20  mL)  .  The  layers 
were  separated  and  the  aq.  layer  was  extracted  with  methylene 
chloride  (1  x  10  mL) .  The  combined  methylene  chloride  extract 
was  washed  with  aq.  saturated  oxalic  acid  solution  (1  x  20  mL) , 
water  (1  x  20  mL) ,  brine  (1  x  20  mL) ,  and  dried  (MgS04)  .  The 
solvent  was  removed  under  reduced  pressure  (aspirator,  andthen 
vacuum  pump)  to  give  crude  product  (1.9  g)  as  a  yellow  solid. 

The  solid  was  dissolved  in  warm  ethyl  ether  (5  mL)  and  the 
solution  was  filtered.  The  clear  filtrate  was  diluted  with 
petroleum  ether  (7  mL)  and  refrigerated  for  1  h.  The  mixture  was 
filtered  and  the  solid  was  dried  to  give  1.43  g  (69%)  of  pure 
product  in  the  form  of  white  crystals,  mp  67. 5-68. 5 ‘C.  HNMR 
(CDCl,)  a  8.17  (dd,  J=2.3,  6.0  Hz,  1  H,  H-6) ,  7.88-7.83  (m,  1  H, 
H-4)  ,  7.37  (app  t,  J=9.0  Hz,  1  H,  H-3),  2.89  (s,  3  H,  N-CHg)  , 

2.88  (s,  3  H,  N-CH3)  . 


Anal.  Calcd  for  CgH9F4N02S  (271.24):  C,  39.85;  H,  3.34; 
F,  28.02;  N,  5.17;  S,  11.82.  Found:  C,  39.89;  H,  3.47; 

F,  28.17;  N,  5.10;  S,  11.82. 
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T-b i  n -T.ave^  rhromatoaraphY  Analtech  Silica  Gel  GF 


Eluent 

Toluene-ether  (4:1) 

Materials 

2-Fluoro-5-  ( trif  luorotnethyl ) 
benzenesulfonyl  chloride 
Dimethylamine  hydrochloride 
Di i s opr opy 1 e thy 1 amine 
Methylene  chloride 
Oxalic  acid 
Ethyl  ether 

Petroleum  ether  (bp  35  60  C) 
Magnesium  sulfate,  anhydrous 


Rf 

0.70 


C-omment 

Homogeneous 


Ash  Stevens  Inc . ,  Lot  No . 
CT-7-86 

Aldrich,  Lot  No.  TF01504KZ 
/^Xdrich,  Lot  No.  HK2318DK 
J.T.  Baker,  Lot  No.  J51613 
j^Xdrich,  Lot  No.  LY01624HY 
CMS  Chempure,  Lot  No.  102KPNK 
J.T.  Baker,  Lot  No.  K03739 
J.T.  Baker,  Lot  No.  E25161 


Fia.yIlCO-1-UUl  O  /  - 

4,10  (f^H  fluoromethvi  )benzenesn1  fonyl  chloride 

(WP  280675), 

«  T  T  ■Fiac?k  ecfuioped  with  a  mechanical 

stirrer!^  LerSometer,  and  a  Wth 

mmol)  was  added  in  one  Pooled  to  below  -lO'C  and  a 

immediately-  The  mixture  ^^2  0  mmol)  in  water  (14  mL) 

solution  of  sodium  nitrite  g,  142-U^™^  ) 

was  added  gd  -5^C  After  the  addition  was 

^S^^^^hHixturrwafs^frrei  at  -lO'C  to  -S'C  for  45  min. 

A  separate  500  mb  3-neo^hed^£l-^  Sl^igSgS^i^h  acetic 

mechanical  stirrer  a  i-omnf^rature  sulfur  dioxide  was  bubbled 
acid  (129  mL)  .  At  room  15  min)  ,  then  cuprous 

into  the  solvent  ^ne  solution.  The  introduction  of 

chloride  (3.2  g)  was  added  ..  yellow-green  solution 

sulfur  dioxide  was  contin  Y  ^^s  replaced 

became  blue-green  (ca^  mixture'was  cooled  to  lO’C  (ice  bath) ,  and 
by  a  thermometer.  The  mixtu  , ,  ^  nortions .  Considerable 

tL  diazonium  “t^i^ion  Thf  te^Jrature  of  the 

foaming  occurred  after  each  addi  '  after  the  addition  of 

reaction  mixture  was  "-amtained  at  7  8  Atte 

the  diazonium  salt  thi  quench  was 

was  poured  into  ice-water  (1.  /  ^  l^g^. 

extracted  with  ether  (2  x  '  ,  combined  ether  extract  was 

extraction  was  almost  ^o  or  •  .  1^  g^td  aqueous  NaHCOg  (2 

washed  with  ' and  dried  (M?io.,  70  g)  -  The 

X  400  mL)  ,  cold  brine  (i  ^  was  concentrated  under 

Sduced  pllsSire'cSpSator,  and  then  vacuum  pump)  to  give  a 
brown  oil  (25.6  g) . 
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In  the  same  manner,  another  lot  of  3-amino-4-f luorobenzo- 
trifluoride  (25  g)  was  processed  to  give  30.5  g  of  crude  product 
as  a  brown  oil.  The  combined  product  (25.6  g,  +30.5  g)  was 
chromatographed  over  silica  gel  (400  g)  and  the  column  was  eluted 
with  a  mixture  of  ether-petroleum  ether  (1:9) .  Fractions 
containing  product  were  combined  and  concentrated  (aspirator)  to 
give  a  brown  oil  (49.5  g) .  The  oil  was  distilled  to  yield  43.9  g 
(60%)  of  pure  target  compound  as  a  yellow  clear  liquid,  bp  72- 
76 ’C/0.7  mmHg.  The  liquid  solidified  in  the  freezer,  ’'h  NMR 
(CDCI3)  a  8.27  (dd,  J=1.95,  6.02  Hz,  1  H) ,  8.10-8.05  (m,  1  H) , 

7.55  (t,  J=8 .77  Hz,  1  H)  . 


Anal .  Calcd  for  C7H3CIF4O2S  (262.61):  C,  32.02;  H,  1.15; 
Cl,  13.50;  F,  28.94;  S,  12.21.  Found:  C,  31.96;  H,  1.10;  Cl, 
13.55;  F,  28.97;  S,  12.13. 

Thin-Laver  Chromatography  Analtech  Silica  Gel  GF 


Eluent  Rf 

Ether-petroleum  ether  0.51 

(1:9) 

Materials 

3 -Amino-4 - fluorobenzo- 
trif luoride 
Acetic  acid 
Hydrochloric  acid 
Sodium  nitrite 
Cuprous  chloride 
Sulfur  dioxide 
Ethyl  ether 

Petroleum  ether  (bp  35-60 ‘C) 
Sodium  bicarbonate 
Silica  Gel 

Magnesium  sulfate, 
anhydrous 


Comment 

Trace  impurity  at  origin 


Marshallton,  Lot  No.  39-265 

CMS  Chempure,  Lot  No.  M002KPRS 
Mallinckrodt ,  Lot  No.  H613KMBJ 
Fluka,  Lot  No.  331698-1-296 
Fluka,  Lot  No.  350172-1-1095 
Liquid  Carbonic  Co.,  no  Lot  No 
CMS  Chempure,  Lot  No.  M102KPNK 
J.T.  Baker,  Lot  No.  K03739 
Aldrich,  Lot  No.  BG00729LF 
EM  Science,  Lot  No. 
TA770634-516 

J.T.  Baker,  Lot  No.  E25161 
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This 


The  synthesis  route  to  the  title  compound  is  shown  in 
Chart  No .  6 . 

5  -Hvdroxv-6 -methoxv-4  -methyl -8  -nitrocpjinoline — ( 1 ) 
starting  material  was  prepared  by  the  previously  described 
procedure  (5) . 

^ -(-*11  loro  - 6 -m6thoxv-4 -methyl - 8 -nitroquinoline — {2)  .  ^ 

Following  the  previously  described  procedure,  5-hydroxyquinoline 
1  (216. 3%)  was  treated  with  phosphorus  oxychloride  to  give  191.3 
g  (82%)  of  the  title  5-chloroquinoline  2,  mp  167-169  C;  lit.  mp 
167-169. 5‘C  (4) . 

c-pvii  n-rn-fi-'hvdroxv-4-methvl-8-nitrocruinoline — (3 )  :. 

Anhydrous  aluminum  chloride  (79.6  g,  0.6  mol)  was  added  to  a  warn 
(55^0  solution  of  5-chloroguinoline  2  (80.3  g,  0.32  mol)  J- 

dichloroethane  (650  ml)  under  a  nitrogen  atmosphere .  The  ^J^^ure 
instantly  turned  blood-red.  The  mixture  was  heated  at  fO-65  C 
for  30  min,  then  crushed  ice  (1  L)  and  coned  hydrochloric  aci 
TeoL)  w4re  added.  The  dark  solid  in  the  mixture  was  broken  up 
manually  and  the  mixture  was  diluted  further  with  water  (1  L) 
stirred  for  30  min.  The  light  brown  solid  was _ collected  by 
filtration  (polyethylene  filter-aid) ,  washed  with  water  (3  x  200 
mL)  and  air-dried  for  20  h  to  give  crude  title  compound,  86.5  g. 
The  crude  product  was  dissolved  in  5%  aqueous  sodium  hydroxide 
(600  mL)  and  the  dark  solution  was  diluted  with  water  (1.2  ^  • 

The  solution  was  stirred  for  30  min  and  filtered  through  a  pad  of 
celite.  The  filtrate  was  acidified  to  pH  ca.  5  with  glacial 
acetic  acid  (180  mL)  and  the  mixture  was  stirred  for  1  h^  The 
beige  solid  was  collected  by  filtration,  washed  with  water  (2 
100  mL)  and  dried  at  50*C/0.1  mmHg  for  18  h  to  give  63  g  of 
purified  title  compound. 

Additional  5-chloroquinoline  2  (85.2  g)  was  processed  in 

this  manner  to  give  68.8  g  of  purified  product. 

The  combined  purified  product  (131.8  g)  was  dissolved  in 
hot  toluene  (4.5  L) .  The  solution  was  treated  with  charcoal  (ca. 
Tg)  filtered  through  a  pad  of  celite  using  a  jacketed  feam- 
heated  funnel,  and  the  volume  of  the  filtrate  was  reduced  to  ca. 

3  L  (40-45 ‘C/aspirator) .  The  warm  concentrate  was  diluted  with 
hexanes  (2  L)  and  the  mixture  was  stirred  at  room  temperature  or 
?T  ?he  solid  was  collected  by  filtration,  washed  with  hexanes 
(^nci  mT  )  and  dried  at  50 ‘C/0.1  mmHg  for  18  h  to  give  pure  title 
^ompoS^d  riS^6V(76%.,  mp  lS9-?60-C;  -H  (^SO-d,)  611^39 
(s  1  H,  OH),  8.57  (d,  J=4.2  Hz  1  H,  QH-2) ,  7.87  (s,  1  H,  QH  7), 
7.41  (d,  J=3.9  Hz,  1  H,  QH-3),  2.92  (s,  3  H,  CH3)  . 


Anal.  Calcd  for  C^qH^CINjOj  (238.63):  C,  50.33;  H,  2.96; 
Cl,  14.86;  N,  11.74.  Found:  C,  50.49;  H,  2.92;  Cl,  14.81;  N, 
11.59. 

Thi.n-Lavpr  Chromatography:  EM  Science  Kieselgel  60  F254 

Eluent  Rf  Comment 


Ethyl  acetate -hexanes  (1:3) 

Materials 

Compound  2 

1 , 2 -Dichloroethane 

Aluminum  chloride,  anhydrous 

Hydrochloric  acid 
Sodium  hydroxide 
Water,  deionized 
Acetic  acid,  glacial 
Toluene 

Charcoal,  Norit  A 
Celite,  tech 

Hexanes 


0.22  Major 

0.03  Trace 


Ash  Stevens  Inc.,  Lot  Nos. 

DJD-14-125,  -14-224 

Fisher  Scientific,  Lot  No. 
952553 

Aldrich,  Lot  Nos.  HN12302BN 
and  AQ07123EN 

Mallinckrodt ,  Lot  No.  H613KMMB 
Mallinckrodt ,  Lot  No.  7708KPNM 
Ash  Stevens  Inc.,  no  Lot  No. 
Chempure,  Lot  No.  M002KPRS 
J.T.  Baker,  Lot  No.  J49621 
Aldrich,  Lot  No.  KF02211KF 
Celite  Corp.,  Lot  No. 

C5453AP301016 
Fisher  Scientific,  Lot  No. 
952852 


6-Benzvloxv-5-chloro-4-methvl-8-nitroauinoline  (4) :  -  A 

stirred  mixture  of  6-hydroxyquinoline  3  (119.5  g,  0.5  mol), 
benzyl  bromide  (109.5  g,  0.64  mol),  40  wt%  aqueous  tetrabutyl- 
ammonium  hydroxide  (402.5  g,  0.62  mol),  water  (250  mL)  and 
toluene  (2  L)  was  heated  at  65-70 ‘C  for  90  min.  Analysis  by  TLC 
(Analtech,  EtOAc-hexanes  1:3)  showed  the  absence  of  starting 
material.  The  layers  were  separated  and  the  aqueous  layer  was 
extracted  with  toluene  (750  mL) .  The  combined  organic  phase, 
upon  cooling  to  room  temperature,  deposited  a  solid.  The  mixture 
was  diluted  with  ethyl  acetate  (1.5  L)  to  dissolve  the  solid. 

The  solution  was  washed  with  water  (1.5  L) ,  dried  (magnesium 
sulfate)  and  filtered.  The  filtrate  was  concentrated  to  dryness 
(50-55 ‘C/aspirator)  and  the  solid  residue  was  dried  at  40 ‘C/0. l 
mmHg  for  1  h  to  give  crude  title  compound,  158.8  g.  The  crude 
product  was  dissolved  in  hot  toluene  (500  mL) .  The  solution  was 
diluted  with  hot  hexanes  (2  L)  and  allowed  to  cool  to  room 
temperature  over  2  h.  The  beige  solid  was  collected  by 
filtration  and  dried  at  60 ‘C/0.1  mmHg  for  2  h  to  give  pure 
compound  4.,  142.9  g  (87%),  mp  148-150 ‘C.  ^H  NMR  (DMSO-dg)  5  8.65 
(d,  J=4.2  Hz,  1  H,  QH-2)  8.49  (s,  1  H,  QH-7),  7.55-7.26  (m,  6  H, 
QH-3  and  ArH)  ,  5.38  (s,  2  H,  ArCH2)  ,  2.94  (s,  3  H,  QCH3)  . 
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Anal . 

Cl,  10.78;  N, 
8.40. 


Calcd  for  C17H13CIN2O3  (328.76): 
8.52.  Found:  C,  61.95;  H,  3 


C, 


95; 


62.11;  H,  3.99; 
Cl,  11.11;  N, 


Thi n -T.aver  ChromatoaraphY  EM  Science  Kieselgel  60  F 


Eluent 

Ethyl  acetate-hexanes  (1:3) 


Rf 

0.54 


254 

Comment 

Homogeneous 


Materials 

Compound  2 

Benzyl  bromide 
Te  t  r abu t y 1 ammonium 

hydroxide,  40  wt%  in  water 
Toluene 
Ethyl  acetate 

Water,  deionized 

Magnesium  sulfate,  anhydrous 

Hexanes 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-226 

Aldrich,  Lot  No.  MZ09315LZ 
Aldrich,  Lot  No.  PN11622KN 

J.T.  Baker,  Lot  No.  J30661 
Fisher  Scientific,  Lot  No. 
952846 

Ash  Stevens  Inc . ,  no  Lot  No 
J.T.  Baker,  Lot  No.  E25161 
Fisher  Scientific,  Lot  No. 
952852 


;; -'Rfanzvloxv-5-methoxv-4-methvl-8 -nitroguinoline — {5)  .  ^ 

Compound  4  (142.8  g,  0.43  mol)  was  added  to  a  solution  of  sodium 
S2thoxide"(103.8  g  1.92  mol)  in  methanol  (7  L)  and  the  mixture 
wSrSitSd  at  reflex  for  72  h,  then  methanol  (2  L)  was  removed  by 
distillation.  Analysis  by  TLC  (Analtech,  toluene -acetone,  9:1) 
showed  only  a  trace  of  starting  material  present^  lo  nH  5  6 
solution  was  cooled  to  room  temperature,  acidified  to  pH  ca  5-6 
with  glacial  acetic  acid  (140  mL)  and  concentrated  to  dryness 
(40-45 *C/aspirator) .  The  semisolid  residue  was  dissolved  in  a 
mixture  of  dichloromethane  (2  L)  and  water  (1.5  L) .  The  layers 
were  separated  and  the  aqueous  layer  was  extracted  with 
dichloromethane  (2  x  500  mL) .  The  combined  organic  P^^se  was 
washed  with  water  (1  L) ,  dried  (magnesium  sulfate),  and  filtered 
through  a  pad  of  celite.  The  filtrate  was  concentrated  to  a 
volumi  of  ?a.  750  mL  (ca.  30 ' C/aspirator)  and  chromatographed 
over  silica  gel  (635  g,  20  x  9  cm) .  The  column  was  eluted  with 
dichloromethane  (6  L)  .  The  PJ^^'^^'t-containing  fractions  were 
combined  and  concentrated  to  dryness  (ca.  35-40 
The  solid  residue  was  stirred  with  hexanes  (750  mL)  for  1  a  a 
the  mixture  was  filtered  The  light  yellow  folid  wj® 
for  72  h  to  qive  pure  title  compound  5,  115.3  g  (82o),  mp  iu^d 
aS  aLlyt?cal  sample  was  prepared  by  f 

from  toluene-hexanes  (1:5),  mp  106  108  C.  H  NM  (  3 

(d,  J=4.5  HZ,  1  H,  QH-2),  7.89  (s,  1  H,  7 )  7  55- 7 . 35  (m  ^ 

ArH)  ,  7.22  (dd,  J=0.9,  4.2  Hz,  1  H,  QH-3) ,  5.25  (s,  2  H,  ArCH2)  , 
4.03  (S,  3  H,  OCH3)  ,  2.91  (S,  3  H,  QCH3)  . 
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Anal.  Calcd  for  CigH^6N204  (324.34):  C,  66.66;  H,  4.97;  N, 
8.64.  Found:  C,  66.52;  H,  5.02;  N,  8.63. 

Thin- Layer  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  Rf  Comment 

Ethyl  acetate-hexanes  (1:3)  0.42  Major 

0.56  Trace 


Materials 

Compound  4 

Sodium  methoxide 

Methanol 

Dichlorome thane 

Water,  deionized 

Magnesium  sulfate,  anhydrous 

Celite,  tech 

Silica  gel 

Hexanes 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-228 

Aldrich,  Lot  No.  HN10515EN 
Chempure,  Lot  No.  M178KMDH 
J.T.  Baker,  Lot  No.  H40639 
Ash  Stevens  Inc.,  no  Lot  No. 
J.T.  Baker,  Lot  No.  E25161 
Celite  Corp . ,  Lot  No. 

C5453AP301016 
EM  Science,  Lot  No. 
TA572034418 

Fisher  Scientific,  Lot  No. 
952852 


6-Benzvloxv-5-hvdroxY-4-methvl-8-nitroauinoline  (6) :  - 

Coned  hydrochloric  acid  (114  itiL)  was  added  to  a  warm  (ca.  60 ‘C) 
solution  of  compound  5.  (114  g,  0.35  mol)  in  ethanol  (1.5  L)  and 
the  mixture  was  heated  at  reflux  for  24  h.  The  mixture  was 


cooled  to  room  temperature  and  f 
washed  with  ethanol  (2  x  250  mL) 
and  dried  at  70" C/0. l  mmHg  for  3 
96.6  g  (88%),  mp  246-248‘C  dec. 

Anal .  Calcd  for  C^^H^^NjO^ 
9.03.  Found:  C,  65.72;  H,  4.54 

Materials 

Compound  5 

Ethanol 

Hydrochloric  acid 
Hexanes 


Itered.  The  brick-red  solid  was 
followed  by  hexanes  (2  x  250  mL) 
h  to  give  pure  title  compound  6, 


(310.31):  C,  65.80;  H,  4.55;  N, 

N,  8.84. 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-230 

Aaper  Alcohol,  Lot  No.  0295R 
Mallinckrodt ,  Lot  No.  H613KMMB 
Fisher  Scientific,  Lot  No. 
952852 
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fi-T=tf^nzvloxY-q- M-hf^xvloxv) -4-tneth.vl-8-nitrocruinoline  (7)  : 

-  A  stirred  mixture  of  compound  6  (96.4  g,  0.40  mol),  1- 
bromohexane  (113  g,  0.68  mol) ,  40  wt%  agueous  tetrabutylammonium 
hydroxide  (397  g,  0.61  mol),  water  (250  mL)  and  toluene  (2  L)  was 
heated  at  80-82 'C  for  40  h.  At  17  h  and  again  at  25  h, 
additional  l-bromohexane  (43  g,  followed  by  50  g,  0.56  mol  total) 
and  tetrabutylammonium  hydroxide  (112  g  followed  by  152  g,  0.41 
mol  total)  were  added  to  the  mixture.  After  40  h,  the  mixture 
was  cooled  to  ca.  50 *C  and  the  layers  were  separated.  The 
aqueous  layer  was  extracted  with  toluene  (2  x  500  mL) .  The 
combined  organic  phase  was  washed  with  warm  (ca.  60 _C)  water  (2  x 
1  L)  and  dried  (magnesium  sulfate) .  The  dark  solution  was 
filtered  through  a  pad  of  celite  and  the  filtrate  was _ 
concentrated  to  dryness  (45-50 ‘C/aspirator) .  The  solid  residue 
(138.5  g)  was  dissolved  in  dichloromethane  (250  mL)  and 
chromatographed  over  silica  gel  (520  g,  18.5  x  9  cm).  The  column 
was  eluted  with  dichloromethane  (6  L) .  The  product -containing 
fractions  were  combined  and  saved.  The  forecut  and  later 
fractions  were  combined,  concentrated  to  dryness  and 
rechromatographed  over  silica  gel  as  above.  The  product- 
containing  fractions  from  both  chromatographies  were  combined  and 
concentrated  to  dryness  (35-40 ‘C/aspirator) .  The  solid  was  dried 
further  at  25 ‘C/0.1  mmHg  for  18  h  to  give  purified  title 
compound,  79  g.  The  purified  product  was  dissolved  in  warm 
anhydrous  ether  (500  mL) .  The  solution  was  treated  with  charcoal 
(4.5  g)  and  filtered  through  a  pad  of  celite.  The  filtrate  was 
^0fi]_t.ered  (gravity)  and  the  volume  of  the  solution  was  reduced 
to  ca.  200  mL  (30-35 ‘C/aspirator) .  Petroleum  ether  (800  mL)  was 
added  and  the  mixture  was  cooled  in  an  ice  bath  for  90  min.  The 
light  yellow-orange  solid  was  collected  by  filtration  snd  air- 
dried  for  20  h  to  give  pure  title  compound  7,  72  g  (59%) ,  mp  57- 
59‘C.  NMR  (DMSO-de)  6  8.61  (d,  J=4.5  Hz,  1  H,  QH-2)  ,  8.40  (s, 

1  H  'qH-7) ,  7.48  (d,  J=7.5  Hz,  2  H,  ArH) ,  7.45-7.28  (m,  4  H,  ArH 

and'QH-3),  5.27  (s,  2  H,  ArCHj)  ,  4.03  (t,  J=6 . 9  Hz,  2  H,  OCH2)  , 
2.80  (s,  3  H,  QCH3)  ,  1.66  (quint,  J=7.2  Hz,  2  H,  OCH2CH2)  ,  1.36- 
1.10  (m,  6  H,  (CH2)3),  0.78  (t,  J=6.6  Hz,  3  H  CH2CH3)  . 

Anal.  Calcd  for  C23H26N2O4  (394.47):  C,  70.03;  H,  6.64;  N, 
7.10.  Found:  C,  70.29;  H,  6.63;  N,  7.13. 


Thin-Laver  Chromatography 
Eluent 

Ethyl  acetate-hexanes  (1:3) 


EM  Science  Kieselgel  60  F254 


Rf 

Comment 

0.61 

Major 

0.71 

Trace 

95 


Materials 


Compound  6 
Toluene 

Tetrabutylammonium 

hydroxide,  40  wt%  in  water 
1-Bromohexane 
Water,  deionized 
Magnesium  sulfate,  anhydrous 
Dichlorome thane 

Silica  gel 

Ether,  anhydrous 
Petroleum  ether  (bp  35-60 ‘O 
Charcoal,  Norit  A 
Celite,  tech 

Celite,  analytical 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-233 

J.T.  Baker,  Lot  No.  J30661 
Aldrich,  Lot  Nos.  PN11622KN 
and  AQ11622KN 

Fluka,  Lot  No.  339662/1  1195 
Ash  Stevens  Inc,  no  Lot  No. 

J.T.  Baker,  Lot  No.  E25161 

J.T.  Baker,  Lot  Nos.  J28652 
and  H40639 
EM  Science,  Lot  No. 

TA572034  418 

J.T.  Baker,  Lot  No.  H28622 

J.T.  Baker,  Lot  No.  H05616 

Aldrich,  Lot  No.  KF02211KF 
Celite  Corp.,  Lot  No. 

C5453AP301016 
Celite  Corp.,  no  Lot  No. 


S-Amino-6-banzvloxv-5- (1-hexvloxv) -4-methvlauinoline  (8) : 

-  Iron  powder  (30.3  g,  0.54  mol)  was  added  to  a  warm  (ca.  45 ‘O 
solution  of  compound  7  (32  g,  0.08  mol)  in  glacial  acetic  acid 
(105  itiL)  and  the  mixture  was  heated  to  ca.  60 ’C  (steam  bath) 
under  a  nitrogen  atmosphere.  After  2-3  min  at  this  temperature, 
the  mixture  exothermed  to  ca.  105 ’C.  The  mixture  was  allowed  to 
cool  over  25  min  to  ca.  60 ‘C  at  which  time  TLC  (Analtech,  EtOAc- 
hexanes,  1:3)  showed  the  reaction  to  be  complete.  The  mixture 
was  diluted  with  ethyl  acetate  (1  L)  and  water  (1  L)  and  filtered 
through  a  pad  of  celite.  The  filtrate  was  transferred  to  a 
separatory  funnel  and  the  layers  were  separated.  The  organic 
layer  was  washed  with  deionized  water  (1  L)  ,  saturated  sodium 
bicarbonate  solution  (2  x  500  mL)  and  saturated  sodium  chloride 
solution  (500  mL) .  All  of  the  aqueous  layers  were  backwashed 
successively  with  ethyl  acetate  (500  mL) .  The  combined  organic 
layer  was  dried  (magnesium  sulfate) ,  treated  with  charcoal,  and 
filtered  through  a  pad  of  celite.  The  filtrate  was  concentrated 
to  dryness  (35-40 *C/aspirator)  and  the  residue  was  dried  further 
at  25 ■ C/0.1  mmHg  for  1  h  to  give  crude  product,  28.9  g.  The 
crude  solid  product  was  dissolved  in  ethyl  acetate-hexanes  (1:5, 
200  mL)  and  chromatographed  over  silica  gel  (310  g,  30  x  5.5  cm). 
The  column  was  eluted  with  ethyl  acetate-hexanes  (1:5,  2  L;  1:4, 

2  L;  3:7,  2  L) .  The  product -containing  fractions  were  combined 
and  concentrated  to  dryness  (35-40  *  C/aspirator)  to  give  purified 
title  compound,  24.4  g. 

Additional  compound  1_  (39.7  g)  was  processed  in  this 
manner  to  give  27.6  g  of  purified  product  8. 
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The  combined  purified  product  (52  g)  was  dissolved  in  hot 
petroleum  ether  (600  mL)  .  The  solution  was 

(3  g) ,  and  filtered  through  a  pad  of  celite.  The  filtrate  was 
refiltered  (gravity),  concentrated  to  a  volume  of  ca  500  mL  (SO¬ 
BS  *  C/aspirator)  ,  and  cooled  in  an  ice-bath  for  2  h.  The  yellow 
spon^  lolid  was  collected  by  filtration,  pressed  to  remove  most 
IT  the  solvent,  and  dried  immediately  at  35  C/O.l  m^g  for  l  h  to 
aive  pure  title  compound  8,  38.2  g  (58^),  mp  53-55  C. 

Inalycical  sample  was  obtained  from  a  probe  reduction  and  ha'l  the 

same  melting  point.  'H  NMR  (CDdj)  a  8  44  ‘ 

ON  o  7  70  fm  5  H  ArH)  ,  7.09  (d,  J=4 . 2  Hz,  1  H,  yii  ^)  / 

(.'  lE  ORV  5  L  (S  2  H,  ArCH^),  4.91  (br  S,  2  H,  NH,)  ,  3.95 
t'  Tg' Trz  2  H  OC^)  ,  2.89  (s,  3  H,  QCH3)  ,  1.81  (quint  J=7.2 
Hz'  2  H,’  OCH^^)  1.53-1.20  (m,  6  H,  (^2)3),  0.89  (t,  J-6.6  Hz, 

3  H,  CH2CH3)  . 


7.69. 


Anal.  Calcd  for  C23H2gN202  (364.49)  : 
Found:  C,  75.78;  H,  7.79;  N,  7.70. 


C,  75.79;  H,  7.74;  N, 


Thin- Laver  Chromatography 
Eluent 

Ethyl  acetate-hexanes  (1:3) 


EM  Science  Kieselgel  60  F254 

Rf  Comment 

0.33  Homogeneous 


Materials 
Compound  7 

Acetic  acid,  glacial 
Iron  powder 
Ethyl  acetate 

Water,  deionized 
Sodium  chloride,  food  grade 
Sodium  bicarbonate 
Magnesium  sulfate,  anhydrous 
Charcoal ,  Norit  A 
Celite,  tech 

Hexanes 
Silica  gel 

Petroleum  ether  (bp  35-60*0 


Ash  Stevens  Inc . ,  Lot  No . 
DJD-14-235 

Chempure,  Lot  No.  M002KPRS 
Fluka,  Lot  No.  330655/1  995 
Fisher  Scientific,  Lot  No. 
952846 

Ash  Stevens  Inc.,  no  Lot  No. 
no  Lot  No. 

FMC  Corp.,  Lot  No.  92-358 
j.T.  Baker,  Lot  No.  E25161 
Aldrich,  Lot  No.  KF02211KF 
Celite  Corp.,  Lot  No. 
C5453AP301016 

J.T.  Baker,  Lot  No.  K08776 
EM  Science,  Lot  No. 
TA784834519 

J.T.  Baker,  Lot  No.  H05616 


^-Rp.n7.vloxY-5-  (1-hexvloxv)  -4-methvl-8-  f  (1 -methyl -4- 
phthalimidob^i^yl)  aminol  quinoline  (91j.  -  ' 

(38  1  a 0.10  mol),  4-iodo-l-phthalimidopentane  (43.2  g,  0.13 
mol)  and  diisopropylethylamine  (22.5  mL,  0.13  mol)  in 
acetonitrile  (250  mL)  was  heated  under  a  ^^itrogen_ atmosphere  a 
reflux  for  41  h.  At  17  h  and  again  at  25  h  additional  4  iodo-1 
phthalimidopentane  (26.8  g  followed  by  27.5  g,  0.16  mol  total) 
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and  diisopropylethylamine  (13.2  tnL  followed  by  13.5  ttiL,  0.15  mol 
total)  were  added  to  the  mixture.  After  41  h,  the  mixture  was 
cooled  to  room  temperature  and  diluted  with  water  (1  L)  and  ether 
500  mL) .  The  layers  were  separated  and  the  aqueous  layer  was 
extracted  with  ether  (500  mL) .  The  combined  ether  layer  was 
washed  with  saturated  sodium  chloride  solution  (250  mL) ,  dried 
(magnesium  sulfate),  and  treated  with  charcoal.  The  dark  red- 
brown  solution  was  filtered  through  a  pad  of  celite  and  the 
filtrate  was  concentrated  (30-35 'C/aspirator)  to  an  oil,  113.8  g. 
The  oil  was  dissolved  in  ethyl  acetate-hexanes  (1:3,  400  mL)  and 
charged  onto  a  silica  gel  column  (900  g,  37  x  9  cm,  packed  in 
ethyl  acetate-hexanes,  1:9).  The  column  was  eluted  with  ethyl 
acetate-hexanes  (1:9,  5  L;  1.25:8.75,  2  L;  and  1.5:8. 5,  2  L)  to 
remove  faster  impurities  and  slightly  impure -product ,  37  g. 
Further  elution  (1.75:8.25,  1  L;  1:4,  2.5  L,  1:3,  2  L)  gave  pure 
product -containing  fractions  which  were  saved.  The  impure 
product,  37  g,  was  rechromatographed  over  silica  gel  (315  g,  30  x 
5.5  cm)  to  give  additional  pure  product -containing  fractions. 

All  product -containing  fractions  were  combined  and  concentrated 
(35-40 ‘C,  aspirator,  then  at  40 ‘C/0.1  mmHg  for  1  h)  to  give 
purified  title  compound  9,  57.2  g  (94%)  in  the  form  of  an  orange- 
red  syrup.  Attempts  to  obtain  the  product  in  solid  form,  failed. 
This  intermediate  was  used  as  such  in  the  next  step. 


Thin-Layer  Chromatography  EM 
Eluent 

Ethyl  acetate-hexanes  (1:3) 

Materials 

Compound  £ 

4-Iodo-l-phthalimidopentane 

Diisopropylethylamine, 
distilled  prior  to  use 
Acetonitrile 

Ether 

Water,  deionized 
Charcoal ,  Norit  A 
Celite,  tech 

Sodium  chloride,  food  grade 
Magnesium  sulfate,  anhydrous 
Silica  gel 

Ethyl  acetate 
Hexanes 


Science  Kieselgel  60  F254 

Rf  Comment 

0.48  Homogeneous 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-239 

Ash  Stevens  Inc.,  Lot  No. 
DAG-05-165 

Ash  Stevens  Inc.,  Lot  No. 
DAG- 02 -50 

Burdick  and  Jackson,  Lot  No. 
BF350 

J.T.  Baker,  Lot  No.  J33659 
Ash  Stevens  Inc.,  no  Lot  No. 
Aldrich,  Lot  No.  KF02211KF 
Celite  Corp.,  Lot  No. 

C5453AP301016 
no  Lot  No . 

J.T.  Baker,  Lot  No.  E25161 

EM  Science,  Lot  No. 

TA784834519 

J.T.  Baker,  Lot  No.  J48617 

J.T.  Baker,  Lot  No.  K08776 
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R-  r  M-Aminn-l-Tnethylbutvl)  aminol  -6-benzyloxY~5-  (1... 
hf=?xvloxv^  -4-methvlauinoline  dibydrochloride  (10)  :  -  Anhydrous 

hydrazine  {25.3  g,  0.79  mol)  was  added  to  a  warm  (40-45  C) 
solution  of  compound  9  (57.2  g,  0.099  mol)  in  ethanol  (1.25  L) 
under  a  nitrogen  atmosphere.  The  mixture  was  heated  at  reflux 

for  75  min,  then  cooled  to  ca.  40 ‘C.  The  deposited  ot-banni 

phthalhydrazide  was  collected  by  filtration,  washed  with  ethanol 
u  X  125  mL)  and  discarded.  Deionized  water  (30  mL)  was  added  to 
the  filtrate  which  was  then  concentrated  to  dryness  (55-60  C/ 
asoirator)  The  residue  was  mixed  with  di chi orome thane  (750  ttiL) 
aS  4  N  aqueous  sodium  hydroxide  solution  (500  mL) .  The  layers 
wSre  sepSSted  and  the  organic  phase  was  washed  with  4  N  a^eous 
sodium  hydroxide  solution  (250  mL) .  The  combined  aqueous  layer 
was  backwashed  with  dichloromethane  (250  mL)  The  co^ined 
organic  layer  was  dried  (potassium  carbonate) ,  treated  with 
charcoal  (2  g) ,  and  filtered  through  a  pad  of  celite.  The 
filtrate  was  concentrated  (ca.  30 ‘C/aspirator)  to  an  oil,  .  9- 

The  oil  was  dissolved  in  dichloromethane  (100  mL)  and 

chromatographed  over  silica  gel  (200  f  Loh^CHCI  ^50^^'''^ 

was  washed  with  dichloromethane  (500  mL) ,  1^  MeOH-CH2Cl2  (500 
mL)  and  2%  MeOH-CH2Cl2  (500  mL)  to  remove  impurities  Elution 
with  3%  MeOH-CH2Cl2  (500  mL)  and  4%MeOH-CH2Cl2  (500  vc\L)  gave 
slightly  impure  product  (18  g) .  Further  elution  with  MeOH-CH2Cl2 
(1:9,  500  mL;  1:4,  500  mL;  3:7,  500  ttiL)  gave  pure  product- 

containing  fractions  which  were  saved.  The_ impure  product  (18  g) 
was  rechromatographed  as  above  and  gave  additional  product 
containing  fractions.  All  product -containing  fractions  were 
combined  and  the  solvent  was  removed  (35-40  C/aspirator,  then  at 
25 ‘C/0.1  mmHg  for  18  h)  to  give  38.8  g  of  purified  compound  10 
free  base  in  the  form  of  an  oil . 

Ethanolic  hydrogen  chloride  (6.8  N,  30  mL,  0.2  mmol)  was 
added  to  a  solution  of  the  free  base  (38.8  g,  0.086  mol)  in 
ethanol  (350  mL) .  The  resulting  blood-red  solution  was 
concentrated  to  a  volume  of  ca.  180  mL  (50-55  C/aspirator)  and 
diluted  with  2-propanol  (800  mL)  .  The  slupy  was  heated  to 
dissolve  the  solid  and  the  solution  was  filtered  (gravity)  The 
filtrate  was  allowed  to  cool  to  room  temperature  and  then  cooled 
in  an  ice  bath  for  90  min.  The  bright,  brick-red  solid  was 
collected  by  filtration,  washed  with  hot  petroleum  ether  (2  x  250 
mL),  and  dried  at  55‘C/O.l  mmHg  for  3  5  h  and  ^5  C/0. l  mmHg 
for  16  5  h  to  give  pure  title  compound  10,  36.6  g  (71.) ,  mp  197 
iqg-C  ■  A  sample  of  product  obtained  from  a  probe  reaction,  mp 
f95-J98‘C,  waf  Submitted  for  analysis.  ^H  NNR  (DMSO-d  )  5  8.55 

(d,  J=4.8  Hz,  QH-2),  8.12  (br  S,  3  H,  ^)  ,  Z,' ^  f  Sq  (t 

“s  fHzI'aV'o®  H,  n4)  2.89  (s,  3^1'qCH,),  ' 

2.74  (m, '2  H, 'CH2N)^  1.67  (m,  6  H,  NCH^CH2  and 

(m,  9  H,  CHCHo ,  (CH2)3),  0.79  (t,  J=6.9  Hz,  3  H,  CH2^)  . 
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Anal .  Calcd  for  C28H4^Cl2N302  (522.56):  C,  64.36;  H,  7.91; 
Cl,  13.57;  N,  8.04.  Found:  C,  64.53;  H,  8.06;  Cl,  13.81;  N, 
8.12. 


Thin-Lavf^r  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  Ef  Comment 

Methylene  chloride -methanol-  0.36  Homogeneous 

acetic  acid-water  (88:10:1:1) 


Materials 
Compound  £ 

Ethanol 

Hydrazine,  anhydrous 

Water,  deionized 

Dichloromethane 

Sodium  hydroxide 

Potassium  carbonate,  anhydrous 

Charcoal,  Norit  A 

Celite,  tech 

Silica  gel 

Methanol 

Hydrogen  chloride,  gas 
2 -Propanol 

Petroleum  ether  (bp  35-60 ‘O 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-241 

Baxter  Diagnostics,  Lot  No. 
6038 

Aldrich,  Lot  No.  MF07326MF 
Ash  Stevens  Inc.,  no  Lot  No. 

J.T.  Baker,  Lot  No.  H40639 

J.T.  Baker,  Lot  No.  H07728 

J.T.  Baker,  Lot  No.  D49104 

Aldrich,  Lot  No.  KF02211KF 
Celite  Corp.,  Lot  No. 

C5453AP301016 
EM  Science,  Lot  No. 

TA784834519 

Mallinckrodt,  Lot  No.  3016KTBK 
Matheson  Gas,  Lot  No.  T310128 
Fisher  Scientific,  Lot  No. 
911757 

J.T.  Baker,  Lot  No.  H05616 


8- r (4-Amino-l-methvlbutYl) aminol -5- (l-hexyloxy) -6-hvdroxvr 
4-methvlcruinoline  dihvdrochloride ,  half  hydrate  (WR  280682)  (11)  : 

-  All  solvents  used  in  this  step  were  freed  of  gaseous  oxygen 
prior  to  use.  Product  isolation  and  purification  was  conducted 
under  argon  atmosphere . 


Palladium-black  catalyst  (1.54  g)  was  added  to  a  warm  (40- 
45 ‘O  solution  of  compound  10.  (6.55  g,  12.5  mmol)  in  ethanol  (200 
mL) .  The  mixture  was  hydrogenated  at  55  psi  for  90  min  at  which 
time  analysis  by  TLC  (EM  Science,  Kieselgel  60  F254,  Me0H-H20- 
HOAC-CH2CI2,  10:1:1:88)  showed  the  reaction  to  be  complete.  The 
mixture  was  filtered  through  a  pad  of  celite  and  the  bottle  as 
well  as  the  celite  pad  were  washed  with  ethanol  (2  x  15  mL) .  The 
combined  dark  red  filtrate  was  concentrated  to  dryness  (35- 
40 ’C/0.1  mmHg) .  The  residue  was  dissolved  in  warm  (30-40 ’C) 
ethanol  (30  mL) ,  cooled  to  room  temperature,  then  diluted  with 
petroleum  ether  (60  mL)  and  allowed  to  stand  undisturbed  at  room 
temperature  for  18  h.  The  orange-red  solid  was  collected  by 
filtration,  washed  with  ethanol -petroleum  ether  (1:3,  25  mL) 
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followed  by  petroleum  ether  (2  x  25  mL) ,  and  dried  at  25  C/0.1 
itimHg  for  20  h  to  give  purified  product,  4.74  g. 

Additional  compound  10  (8.59  g)  was  processed  in  this 
manner  to  give  6.28  g  of  purified  product. 


The  combined  purified  product  (11  g)  was  dissolved  in  warm 
(45-48 *C)  ethanol  (66  mL) .  The  dark  red  solution  was  allowed  to 
cool  to  room  temperature  and  diluted  with  petroleum  ether  (30 
mL) .  Without  disturbing  the  crystalline  product,  the  mixture  was 
diluted  carefully  with  ethanol -petroleum  ether  (1:1,  30  mL)  after 
1  h  and  (1:2,  30  mL)  after  3  h.  After  5  h  the  bright  red  solid 
was  collected  by  filtration,  washed  successively  with  ethanol - 
petroleum  ether  (1:2,  50  mL)  followed  by  petroleum  ether  (2  x  75 
^),  and  dried  at  25' C/0.1  mmHg  for  32  h  to  give  8.33  g  of 
product,  mp  125-127 ‘C.  Elemental  analysis  and  NMR^ indicated  that 
the  compound  contained  ethanol  and  water  of  solvation.  This 
material  (7.94  g)  was  dried  further  at  60 ‘ C/0.1  mmHg  for  5  h  to 
give  7.72  g  (60%)  of  pure  product  as  a  half -hydrate,  mp  126- 
128’C.  ''H  NMR  (DMSO-dg)  6  10.33  (br  s,  1  H,  OH),  8.50  (d,  J=5.1 

Hz,  1  H,  QH-2)  ,  8.03  (br  s,  3  H,  NH)  ,  7.46  (d,  J=4 . 8  Hz,  1  H,  QH- 
3)  7  12  (s,  1  H,  QH-7),  3.88  (t,  J=6.6  Hz,  2  H,  OCH2)  ,  3.56  (m, 

1  H,  NCH)  ,  2.89  (s,  3  H,  QCH3)  ,  2.85-2.70  (m,  2  H,  CHjN)  ,  1.85- 
1.55  (m,  6  H,  CH2)  ,  1.45-1.22  (m,  6  H,  CHj)  ,  1.22  (d,  J=6.0  Hz,  3 

H,  CHCH3)  ,  0.84  (t,  J=6.9  Hz,  3  H,  CHjCHg)  . 


Anal.  Calcd  for  C21H33N3O2  •  2HC1  •  1/2  H2O  (441.44):  C,  57.14; 
H,  8.22;  Cl,  16.06;  N,  9.52.  Found:  C,  57.05;  H,  8.08;  Cl, 
16.09;  N,  9.52. 


Thin-Layer  Chromatography  EM  Science  Kieselgel  60  F254 


Eluent 


Rf 


Comment 


Methylene  chloride -methanol-  0.15  Slight  streaking 

acetic  acid-water  (88:10:1:1) 


Materials 
Compound  10 
Ethanol 

Palladium  black 

Petroleum  ether  (bp  35-60*0 

Celite,  tech 

Argon  gas 

Hydrogen  gas 


Ash  Stevens  Inc . ,  Lot  No  . 
DJD-14-244 

Baxter  Diagnostics,  Lot  No. 
6038 

Aldrich,  Lot  No.  KN15710KN 
J.T.  Baker,  Lot  No.  H05616 
Celite  Corp.,  Lot  No. 
C5453AP301016 

Airco,  grade  4.8,  Cylinder  No. 
242906X 

Airco,  grade  5.0,  no  Lot  No. 
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4.12 


Resolution  of  racemic  o'- [2- (Butvlainino)  ethyl] -1, 3- 
diohloro-6- ( trif luoromethvl) -9-phenanthrenemethanol 

4.12.1  (  +  )  -O'-  r  (2-  (Butvlamino)  ethvll  -1, 3-dichloro-6-  ( trif  luoro¬ 
methvl) -9-phenanthrenemethanol  hydrochloride  (WR  280823) 

A  solution  of  dl-o;-[2-(butylamino)ethyl]-l,3-dichloro-6- 
( trif luoromethyl) -9-phenanthrenemethanol  hydrochloride  (4.5  g, 
9.36  mmol)  in  warm  methanol  (60  mL)  was  passed  through  a  column 
of  Dowex  2-X8  base  form  ion-exchange  resin  (100  mL,  1.2  meq/mL,  2 
cm  X  35  cm) .  Fractions  containing  product  were  combined  and 
evaporated  (aspirator)  to  give  a  cream-colored  solid  (4.16  g, 
quantitative) .  A  warm  solution  of  this  free  amine  in  methanol 
(42  mL)  was  mixed  with  a  solution  of  di-p-toluoyl-L-tartaric  acid 
(3.62  g,  9.36  mmol)  in  ethyl  acetate  (126  mL) .  The  clear 
solution  was  seeded  with  the  resolved  salt  obtained  from  a  probe 
resolution  and  allowed  to  stand  at  room  temperature  overnight, 
then  refrigerated  for  5  h.  The  precipitate  was  collected  by 
suction  filtration  to  give  3.11  g  of  crude  salt  as  white  solid, 
mp  174-177 ‘C  (dec).  The  filtrate  was  saved  for  preparation  of 
the  enantiomer  (see  below) .  The  white  solid  (3.11  g)  was 
dissolved  in  hot  methanol  (31  mL)  and  diluted  with  hot  ethyl 
acetate  (93  mL) .  The  solution  was  allowed  to  stand  at  room 
temperature  for  2  h,  then  stored  in  a  refrigerator  for  4  h.  The 
precipitate  was  collected  by  filtration  to  give  2.50  g  of  salt  as 
white  crystals,  mp  183-185  C  (dec) .  This  salt^ (2.50  g)  was 
combined  with  similar  salt  (1.94  g,  mp  185-187 ‘C  (dec))  obtained 
from  a  previous  resolution  and  dissolved  in  hot  methanol  (44  mL) . 
The  solution  was  diluted  with  hot  ethyl  acetate  (132  mL)  and 
allowed  to  stand  at  room  temperature  for  2  h,  then  it  was 
refrigerated  for  4  h.  The  precipitate  was  collected  by  suction 
filtration  to  give  3.85  g  of  pure  salt  as  white  crystals,  mp  185- 
186 ‘C  (dec) .  This  salt  was  dissolved  in  warm  methanol  (35  mL) 
and  the  solution  was  passed  through  a  column  of  base- form  Dowex 
2-X8  ion- exchange  resin  (45  mL,  1.2  meq/mL,  2  cm  x  16  cm) .  The 
product -containing  fractions  were  combined  and  evaporated 
(aspirator)  to  give  2.02  g  of  product  free  base,  mp  117-119  C, 
[o;]%  +  38.2*  (c,  1.03,  MeOH)  . 

To  an  ice-cooled  solution  of  the  free  base  (2.0  g,  4.5 
mmol)  in  methanol  (30  mL)  was  added  10  N  ethanolic  hydrogen 
chloride  (0.50  mL,  5  mmol)  with  stirring.  A  white  solid 
precipitated  immediately.  The  mixture  was  stirred  at  room 
temperature  for  10  min,  then  diluted  slowly  with  ether  (30  mL) . 
The  mixture  was  stirred  in  an  ice-bath  for  2  h  and  filtered  to 
give  1.9  g  of  the  hydrochloride  salt  as  a  white  solid. 
Concentration  of  the  filtrate  gave  a  second  crop  (0.19  g)  which 
was  set  aside.  The  crude  product  (1.9  g)  was  dissolved  in 
boiling  methanol  (40  mL)  and  the  solution  was  filtered.  The 
clear  filtrate  was  stirred  at  room  temperature  for  10  min,  then 
diluted  slowly  with  ether  (40  mL) .  The  mixture  was  stirred  at 
room  temperature  for  2  h,  cooled  in  an  ice-bath  for  2  h,  and 
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stored  in.  a  refrigerator  overnight^^  SplSt^re/ris^S^r fo?  s" 

suction  filtration  and  d  ^  comnound  as  white  crystals,  mp 

h  to  yield  1.47  g  of  MeOH)  .  NMR  (DMSO-De) 

287-288-C  (dec),  [a]%;  51.6  g^*  (br  s  1  H,  D^O 

a  9.36  (S,  1  H),  5-21  (S'  1  9  ,  8.48  (s,  1  H)  ,  8.03  (m,  2 

exchangeable),  8.60  (  ,  ^ g^bie)  5.60  (m,  1  H)  ,  3.22  (m,  1 

H),  6.11  br  s,  1  H  D  O  e^ohange^  ^  ^  ^  2.04 

11',  i'H),  T'.62  (m,  2'h),  l'.33  (hex,  J=7.4  Hz,  2  H)  ,  0.89  (t, 

J=7 . 4  Hz ,  3  H)  . 

n  r,  ^  €r,r-  C  H  ClFNO-HCl  (480.80):  C,  54.96;  H, 

4.82,  c!^.12?  Found,  C,  54.75;  H,  4.81, 

Cl,  22.14;  F,  11.65;  N,  2.90. 


THin-T.aver  PTnr-nmatoaraphY  Analtech  Silica  Gel  GF 


Rf 

0.70 


Comment 
Homogeneous 


Fluent 

Tetrahydrofuran-ether-5%  NH4OH 

_  T sa.lt  (S6G  above)  was 

evaporatSd  Uspi?a?orr?o  n®*r  d^ne^  and.^he  residual  semi^ 
lolid  was  dissolved  r"  f “f  iS-ex?iang2  resin  (60 

through  a  ooluim  Fractions  containing  . 

ttiL,  1.2  niecj/it^)  eluting  /^Qn'i  nator)  to  give  a  faint 

^iduct  we?e  combined  and  evaporated  ^ ^as 

yellow  solid  (2.54  g)  .  and  th4  solution  was  treated 

dissolved  in  hot  methanol  (25  f")  '  (2.21  g,  5.71 

with  a  solution  °f  ^J:“P"7°^)J.lT  The  clear  solution  was  seeded 
mmol)  in  ethyl  acetate  (75  mL).  The  allowed  to 

with  pure  salt  obtained  P  t-hen  refrigerated  overnight, 

stand  at  room  temperature  for  J  h,  then^refrrge^,^^  ^ 

The  PreriPirate  was  collected  by  recrystallized  from 

g  of  salt,  mp  179-181  *7  acetate  (102  mL)  as 

a  mixture  of  methanol  (^^  ^  above  to  give  2.78  g  of  salt,  mp 

described  for  the  (2.73  g)  was  combined  with  similar 

184-186  C  (dec).  (igc) )  prepared  earlier  and 

salt  (1.80_g,  mp  186-187  C  (decn^P^^P^^^ 

recrystallized  from  a_mix  ^  gait  as  white  crystals, 

acetate  (135  mL)  to  Hi<?solved  in  hot  methanol  (35 

mp  185-186 ‘C  (dec).  The  a  column  of  Dowex  2-X8 

mL)  and  the  solution  was  f  2  meg/mL) .  The  column  was 

baU-form  ion-exchange  fractions  were 

eluted  with  methanol.  ^  ®  P.  to  give  2.10  g  of  free  base 

combined  and  -C  2®n  -38.6*  (c,  1.05,  CH3OH)  . 

?L%Sid"wlf  d?ssSved®In“a™  ithinol  (30  mL)  and  the  solutron 


103 


was  filtered.  The  clear  filtrate  was  cooled  in  ice-water  and 
treated  with  10  N  ethanolic  hydrogen  chloride  (0.52  mL,  5.2 
mmol) .  A  white  solid  precipitated  immediately.  The  mixture  was 
stirred  at  room  temperature  for  10  min  and  ether  (30  mL)  was 
added  slowly  to  the  mixture.  The  mixture  was  stirred  in  an  ice 
bath  for  30  min  and  stored  in  a  refrigerator  overnight.  The 
solid  was  collected  by  suction  filtration  to  give  2.02  g  of  the 
hydrochloride  salt.  The  salt  (2.02  g)  was  dissolved  in  hot 
methanol  (42  mL)  and  the  solution  was  filtered.  The  clear 
filtrate  was  stirred  at  room  temperature  for  10  min,  then  diluted 
slowly  with  ether  (42  mL) .  The  mixture  was  stirred  at  room 
temperature  for  2  h,  cooled  in  an  ice-bath  for  2  h,  and  stored  in 
a  refrigerator  overnight .  The  product  was  collected  by  suction 
filtration  and  dried  at  room  temperature/0.25  mmHg  for 
8  h  to  give  1.56  g  of  pure  target  compound  as  white  crystals,  mp 
287-288‘C  (dec),  [o;]2®d  -51. 8‘  (c,  1.00,  CH3OH)  .  NMR  (DMSO-dg) 

6  9.37(s,  1  H) ,  9.22  (s,  1  H) ,  8.83  (br  s,  1  H,  D2O 
exchangeable),  8.59  (d,  J=8.4  Hz,  IH) ,  8.48  (s,  1  H) ,  8.03  (m, 

2H)  ,  6.11  (br  s,  IH,  DjO  exchangeable),  5.60  (m,  1  H)  ,  3.22  (m,  1 
H) ,  3.10  (m,  1  H)  ,  2.89  (t,  J=7.7  Hz,  2  H)  ,  2.28  (m,  1  H) ,  2.04 
(m,  1  H)  ,  1.60  (quint,  J=7.8  Hz,  2  H)  ,  1.33  (hex,  J=7.4  Hz,  2  H)  , 
0.89  (t,  J=7 .4  Hz,  3  H)  . 

Anal.  Calcd  for  C22H22CI2F3NO  •  HCl  (480.80):  C,  54.96;  H, 
4.82;  Cl,  22.12;  F,  11.86;  N,  2.91.  Found:  C,  54.71;  H,  4.88; 
Cl,  22.00;  F,  12.07;  N,  2.90. 


Thin -Laver  Chromatography  Analtech  Silica  Gel  GF 


Eluent 

Tetrahydrofuran-ether-5%  NH^OH 
(2 :2 :0 .1) 

Materials 

Di-p-toluoyl-D-tartaric  acid 
dl - Phenanthrenemethanol 
hydrochloride 

Di-p-toluoyl-L-tartaric  acid 
Dowex  2  X8-200  ion -exchange 
resin 
Methanol 
Ethyl  acetate 

Ethyl  ether 


Rf  Comment 

0.70  Homogeneous 


Aldrich,  Lot  No.  KG04119PY 
Walter  Reed  Army  Institute 
of  Research,  Experimental 
Therapeutics,  Lot  No.  BM08577 
Aldrich,  Lot  No.  JN11620EG 
Aldrich,  Lot  No.  AN05626JG 
and  Bio-Rad,  Lot  No.  114081C 
Mallinckrodt ,  Lot  No.  3016KPEP 
Fisher  Scientific,  Lot  No. 
952084 

CMS  Chempure,  Lot  No.  M102KPNK 
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Ths  synthBsis  S6cju6ncs  to  the  title  coinpound.  is  shown  in 
Chart  No .  7 , 

2 -Chloropvridine-l-oxide  (l)j_  -AIL  3 -necked  flask 
ecruipped  with  a  magnetic  stirring  bar,  a  themometer,  an  addition 
funnel  and  a  reflux  condenser  was  charged  with  2-chloropyridine 
(100  g',  0.88  mol)  and  glacial  acetic  acid  {'122  mL)  .  The  clear 
solution  was  heated  to  45*0  and  32%  peracetic  acid  (343  mL,  1  63 
mol)  was  added  dropwise  over  50  min.  The  mixture  was  heated  at 
50 ‘C  for  5  h,  at  70 "C  for  17  h,  then  concentrated  (aspirator/ 
steam  bath)  to  about  160  mL.  The  residue  was  diluted  with  water 
(ISO  mL)  and  concentrated  again  to  about  150  mL.  The  residue  was 
basified  with  40%  NaOH  solution  (70  mL)  with  ice- cooling  and 
extracted  with  methylene  chloride  (3  x  300  mL) .  The  combined 
extract  was  washed  with  brine  (1  x  100  mL)  and  dried  oyer  a 
mixture  of  magnesium  sulfate  (50  g)  and  sodium  carbonate  (5  g) . 
The  solvent  was  removed  under  reduced  pressure  (aspirator,  then 
vacuum  pump)  to  yield  93.3  g  (82%)  of  product  as  a  white  solid, 
mp  66-68-C;  lit.  mp  66-68-C  (20).  The  product  gave  a  positive 
Beilstein  test. 

Thin-Laver  Chromatography  Analtech  Silica  Gel  GF 


Eluent 

Methylene  chloride -methanol 
(4:1) 


0.71 


Comment 


Homogeneous 


Materials 

2-Chloropvrine  Aldrich,  Lot  No.  BQ15306CN 

GlaciS  ScStic  acid  Chempure,  Lot  No.  M002KPRS 

fi?aceti?  Scil  32%  Aldrich,  Lot  No.  EQ09909BQ 

Sodium  hydroxide  Chempure,  Lot  No^ 

Methylene  chloride  J-T-  Baker,  Lot  No.  H40S39 

Magnesium  sulfate,  anhydrous  J  T.  Baker,  Lot  No.  E25161 

Sodium  carbonate,  anhydrous  Aldrich,  Lot  No.  CZ03112LY 

2-chlom-4-nitropvridine-l-oxide  (2)  :  -AIL  3 -necked 
flask  equipped  with  a  mechanical  stirrer,  a  thermometer,  and  an 
addition  funnel  was  charged  with  coned  sulfuric  acid  (60  mL) 
which  was  cooled  to  0*C.  To  the  cooled  and  stirred  acid  was 
added  2-chloropyridine-l-oxide  (40  g,  308.7  mmol)  in  portions  a 
such  a  rate  to  maintain  the  temperature  at  0-5  C  (very 
exothermic).  After  the  addition  was  completed,  a  mixture _ot 
fuming  nitric  acid  (Sp.  6r.  1.5,  108  mL) 

(60  mL)  was  added  dropwise  over  a  45  min  period  while  maintaining 
the  temperature  at  0-2 'C.  After  the  addition  was  collated  the 
mixture  was  heated  to  SO'C  over  1  h  and  maintained  at  90  C  for 
one  additional  hour.  The  mixture  was  cooled  to  10  C  and  poured 


onto  ice  (300  g) .  The  light  green  solution  was  treated  with 
sodium  carbonate  (100  g)  and  the  yellow  precipitate  was  collected 
by  filtration.  The  solid  was  air-dried  overnight,  then  dried 
further  at  room  temperature  under  vacuum  (5  mmHg)  for  3  h  to  give 
52.2  g  of  crude  product.  The  filtrate  was  treated  with  powdered 
sodium  hydroxide  (110  g)  to  give  a  second  crop  (5.7  g) .  The 
combined  product  (52.2  g  +  5.7  g)  was  dissolved  in  hot  toluene 
(400  mL) .  A  small  water  layer  was  removed  from  the  solution  and 
the  organic  phase  was  concentrated  (aspirator)  to  dryness  to  give 
46.6  g  of  product  as  light  yellow  solid. 

The  reaction  was  repeated  using  53  g  of  2-chloropyridine- 
1- oxide  to  give  53.4  g  of  product. 

The  combined  product  (45  g  +  53  g)  was  dissolved  in 
boiling  toluene  (500  mL) .  The  clear  solution  was  stirred  at  room 
temperature  for  1  h,  cooled  in  an  ice-bath  for  1.5  h,  then 
refrigerated  overnight .  The  product  was  collected  by  filtration 
and  dried  at  room  temperature/0.5  mmHg  overnight  to  give  90.6  g 
(72%)  of  pure  product  as  yellow  crystals,  mp  153-154 'C;  lit.  mp 
153-153 .5 ‘C  (20)  . 


Thin  Layer  ChromatoqraDhv 

Analtech  Silica  Gel  GF 

Eluent 

Rf 

Comment 

Toluene -methanol  (9:1) 

0.62 

Maj  or 

0.22 

Trace 

Materials 

2 - Chi oropyr idine - 1 - oxide 

Ash  Stevens  Inc., 

Lot  No . 

CT-7-65 

Sulfuric  acid  Mallinckrodt ,  Lot  No.  2876KLJX 

Fuming  nitric  acid  Fisher  Scientific,  Lot  No. 

865491 


Sodium  carbonate 
Sodium  hydroxide 
Toluene 


Aldrich,  Lot  No.  CZ03112LY 
Chempure,  Lot  No.  M278KJGH 
J.T.  Baker,  Lot  No.  J30661 


4-Amino-2-chloropvridine  (3) :  -  Iron  powder  (36.6  g,  0.66 
mol)  was  added  to  a  warm  (60 ‘C)  solution  of  compound  2  (32.3  g, 
0.18  mol)  in  glacial  acetic  acid  (320  mL)  under  a  nitrogen 
atmosphere.  The  mixture  was  heated  at  70-75 ‘C  for  5  min  at  which 
time  it  exothermed.  After  the  exotherm  (ca.  115  C)  subsided,  the 
thick  dark  mixture  was  diluted  with  additional  glacial  acetic 
acid  (50  mL)  and  stirred  while  maintaining  the  temperature  at  80- 
85 *C  for  30  min.  The  dark  mixture  was  cooled  to  room  temperature 
and  diluted  with  water  (350  mL) .  The  mixture  was  basified  to  pH 
ca.  11-12  by  the  dropwise  addition  of  50%  (w/w)  aqueous  sodium 
hydroxide  solution  (300  mL)  while  maintaining  the  temperature  at 
40-45 ‘C.  The  mixture  was  stirred  with  ethyl  acetate  (l  L)  for  5 
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min  and  filtered  through  a  pad  of  celite.  The  filtrate  was 
transferred  to  a  separatory  funnel  and  the  organic  layer  was 
separated.  The  aqueous  layer  was  extracted  with  ethyl  acetate  (2 
X  500  ttiL)  .  The  combined  organic  phase  was  dried  (MgS04)  and 
filtered  through  a  pad  of  celite.  The  filtrate  was  concentrated 
(35-40 'C/aspirator)  to  dryness  to  give  crude  title  compound,  23.1 
g,  mp  90-92'C. 

Following  the  above  procedure,  additional  crude  product, 
22.3  g,  was  obtained  from  33.2  g  of  compound  2. 

The  combined  crude  product  (45.4  g)  was  dissolved  in  hot 
toluene  (350  mL) .  The  hot  solution  was  treated  with _ charcoal 
(1  5  g)  and  filtered  through  a  pad  of  celite.  The  filtrate  was 
cooled  to  70 -C  and  diluted  with  hexanes  (700  tuL)  .  The  mixture 
was  allowed  to  cool  to  room  temperature  and  stirred  for  1  h.  The 
off-white  solid  was  collected  by  filtration  and  air  dried  for 
h  to  give  pure  title  compound  3,  44.1  g  (91-s)  ,  mp  91  93  C;  lit., 
mp  91-92 ‘C  (21) .  An  analytical  samplewith  the  same  melting 
point  was  obtained  from  a  trial  reduction. 


Found : 


Anal .  Calcd  for  CgHgClNj 
Cl,  27.40. 


(128.56) :  Cl,  27.58. 


Thin- Layer  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  Rf  Comm.ent 


Ethyl  acetate -hexanes  (1:1) 


0.23 


Homogeneous 


Materials 

Compound  2 

Glacial  acetic  acid 
Iron,  powder 

Sodium  hydroxide  solution, 
50%  (w/w) 

Ethyl  acetate 

Magnesium  sulfate,  anhydrous 
Toluene 

Charcoal ,  Norit  A 
Celite,  analytical 
Hexanes 


Ash  Stevens  Inc.,  Lot  No. 
CT-7-84 

Chempure,  Lot  No.  M002KPRS 
Fluka,  Lot  No.  324666/1  693 
J.T.  Baker,  Lot  No.  G03043 

Fisher  Scientific,  Lot  No. 
963378 

J.T.  Baker,  Lot  No.  H26142 
J.T.  Baker,  Lot  No.  J30661 
Aldrich,  Lot  No.  KF02211HF 
Celite  Corp.,  no  Lot  No. 
J.T.  Baker,  Lot  No.  H08776 


7.-Chloro-4-nitraminoPvridine  (4)  :  -  4-Amino-2  chloro- 

pyridine  (22  g,  0.17  mol)  was  added  in  small  portions  over  a  15 
min  period  to  cold,  concentrated  sulfuric  acid  (110  mL) 
maintained  between  0-5 'C.  The  mixture  was  stirred  ^  ^ 

while  cooling  to  -l‘C  and  90%  nitric  acid  (45  mL)  was  added 
dropwiL  over  a  30  min  period  while  maintaining  the  temperature 
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at  0-3 'C.  The  solution  was  allowed  to  warm  to  room  temperature 
and  stirred  for  1  h.  The  clear  yellow  solution  was  poured  into  a 
beaker  of  crushed  ice  (520  g)  cooled  in  a  -30 *C  dry  ice-acetone 
bath.  The  pH  of  the  acidic  solution  was  adjusted  to  ca.  5  by  the 
addition  of  concentrated  ammonium  hydroxide  solution  (350  mL) 
while  maintaining  the  temperature  of  the  mixture  below  15 ‘C.  The 
mixture  was  warmed  to  room  temperature,  stirred  for  45  min  and 
the  solid  was  collected  by  filtration.  The  solid  was  combined 
with  similar  solid  obtained  from  a  second,  identical  scale 
reaction  and  slurried  in  deionized  water  (400  mL)  for  20  min. 

The  off-white  solid  was  collected  by  filtration  and  dried  at 
25‘C/O.l  mmHg  for  20  h  to  give  purified  title  compound  25.6  g 
(43%),  mp  153-154‘C;  lit.,  mp  148'C  (22),  mp  155*C  (23).  The 
volume  of  the  filtrate  was  reduced  to  ca.  250  mL  (30- 
37 ■ C/aspirator)  to  give  additional  purified  product,  17.3  g 
(29%),  mp  185 ‘C  (dec).  Both  crops  of  the  purified  product  were 
used  as  such  in  the  next  step. 


Thin- Laver  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  £f  Comment 

Methylene  chloride-methanol-  0.49  Slight  streaking 

acetic  acid-water 

(88:10:1:1) 


Materials 

Compound  3 

Sulfuric  acid 
Nitric  acid,  90% 
Ammonium  hydroxide 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-276 

Chempure,  Lot  No.  M304KMVY 
J.T.  Baker,  Lot  No.  D50102 
J.T.  Baker,  Lot  No.  H13049 


4-Amino-2-chloro-3-nitropvridine  (5) :  -  Finely  powdered 

nitramine  4  (25.5  g,  0.147  mol)  was  added  in  small  portions  over 
a  15  min  period  to  cold,  concentrated  sulfuric  acid  maintained 
between  7-10 ‘C.  The  mixture  was  heated  to  88-91 ‘C  for  30  min  and 
cooled  to  room  temperature.  The  yellow-orange  solution  was 
poured  into  a  beaker  of  crushed  ice  (480  g)  cooled  in  a  -20 ‘C  dry 
ice-acetone  bath.  The  pH  of  the  strongly  acidic  solution  was 
adjusted  to  2.5  by  the  addition  of  concentrated  ammonium 
hydroxide  (480  mL)  while  maintaining  the  temperature  below  15 ‘C. 
The  mixture  was  allowed  to  warm  to  room  temperature  over  1  h 
while  stirring.  The  solid  was  collected  by  filtration,  washed 
with  deionized  water  (4  x  50  mL)  and  dried  at  35-38  C/0.1  mmHg 
for  2  h  and  at  room  temperature  for  17  h.  The  dried  solid  (24.6 
g)  was  added  to  toluene  (1.5  L)  and  the  mixture  was  heated  at 
reflux  for  45  min  while  distilling  off  a  portion  of  the  toluene 
(250  mL) .  The  resulting  yellow-orange  solution  was  filtered 
through  a  pad  of  celite  using  a  jacketed,  steam-heated  funnel. 

The  filtrate  was  allowed  to  cool  to  room  temperature  over  90  min. 
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The  light  yellow-orange  solid  was  collected  by  filtration,  washed 
hexanes  (2  x  50  niL)  and  air-dried  for  20  h  to  give  purified 
compound  5.,  12.3  g,  mp  205-207  C. 

By  the  above  procedure,  additional  purified  product  5  (6 
g,  mp  207-209 ‘O  was  obtained  from  the  second  crop  of  crude 
compound  4  (17.2  g,  mp  185  C,  dec)  . 

The  combined  purified  product  (18.1  g)  was  dissolved  in 
hot  ethanol  (500  mL) .  The  hot  solution  was  treated  with  charcoal 
(1  g)  and  filtered  through  a  pad  of  celite  using  a  jacketed 
steam-heated  funnel.  The  volume  of  the  filtrate  was  reduced  to 
ca.  250  mL  (30-35 ‘C/aspirator)  and  the  mixture  was  heated  to 
obtain  a  solution.  The  solution  was  allowed  to  cool  to  room 
temperature  over  2.5  h  while  stirring.  The  yellow  solid  was 
collected  by  filtration,  washed  with  hexanes  (3  x  50  mL) ,  and 
air-dried  for  20  h  to  give  pure  product,  13.3  g  (31%),  mp  212- 
214‘C;  lit.,  mp  209-210‘C  (14).  Concentration  of  the  filtrate 
gave  a  second  crop,  3.5  g  (8%) ,  mp  211-213  C. 

Thin- Layer  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  Ef  Comment 

Ethyl  acetate-hexanes  (1:1)  0.27  Homogeneous 


Materials 


Compound  4 

Sulfuric  acid 
Ammonium  hydroxide 
Toluene 
Celite,  tech 

Ethanol 

Charcoal,  Norit  A 
Hexanes 

Water,  deionized 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-279 

Chempure,  Lot  No.  M304KMVY 
J.T.  Baker,  Lot  No.  H13049 
J.T.  Baker,  Lot  No.  J30661 
Celite  Corp.,  Lot  No. 
C5453AP301016 

Baxter  Diagnostics,  Lot  No. 
6038 

Aldrich,  Lot  No.  KF02211KF 
J.T.  Baker,  Lot  No.  H08776 
Ash  Stevens  Inc . ,  no  Lot  No 


2-ChlorQ-3 . 4-diaminopYridine  (7) :  -  Wet  Raney  Nickel  (6.6 
g)  was  added  to  a  suspension  of  compound  5  (6.25  g,  0.036  mol)  in 
ethanol  (250  mL)  and  the  mixture  was  hydrogenated  at  50  psi  in  a 
Parr  hydrogenation  apparatus  for  1  h.  Analysis  by  TLC  (^altech, 
EtOAc -hexanes ,  1:1)  showed  the  absence  of  starting  material.  The 
catalyst  was  removed  by  filtration  through  a  pad  of  celite  and 
washed  with  ethanol  (2  x  25  mL) .  The  combined  light  yellow 
filtrate  was  concentrated  to  dryness  (40-45 ‘C/aspirator)  to  give 
a  solid,  5.1  g.  The  solid  was  extracted  with  hot  acetone  (3  x 
150  mL) .  The  combined  extract  was  cooled  to  room  temperature  and 
passed  through  a  column  of  silica  gel  (30  g,  15.5  x  3  cm) .  The 
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column  was  washed  with  additional  acetone  (750  ttiL)  .  The  product - 
containing  fractions  were  combined  and  concentrated  to  dryness 
(30-35 ‘C/aspirator)  to  give  purified  product  7,  3.9  g.  The 
purified  product  (3.9  g)  was  stirred  with  refluxing  toluene  (50 
mL)  and  the  near- solution  was  cooled  to  ca.  50 *C  and  diluted  with 
hexanes  (100  mL) .  The  mixture  was  stirred  for  30  min  and 
filtered.  The  off-white  solid  was  washed  with  hexanes  (2  x  25 
mL)  and  air-dried  for  20  h  to  give  pure  compound  7,  3.5  g  (68%), 
mp  159-161‘C;  lit.,  mp  155‘C  (22). 

Thin -Layer  Chromatography  EM  Science  Kieselgel  60  F254 

Eluent  Ef  Comment 

Ethyl  acetate -hexanes  (1:1)  0.12  Homogeneous 


Materials 


Compound  5. 

Ethanol 

Raney  Nickel 
Hydrogen 
Celite,  tech 

Acetone 
Silica  gel 
Toluene 
Hexanes 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-283 

Baxter  Diagnostics,  Lot  No. 
6038 

Aldrich,  Lot  No.  AM5125ML 
Airco,  Grade  5,  no  Lot  No. 
Celite  Corp.,  Lot  No. 
C5453AP301016 


J.T. 

Baker, 

Lot 

No. 

K05673 

J.T. 

Baker, 

Lot 

No. 

439348 

J.T. 

Baker, 

Lot 

No. 

J30661 

J.T. 

Baker, 

Lot 

No. 

H08776 

1 ■ 5-Dihvdro-4H-imidazo (4 , 5-c1pyridin-4-one  (WR  280824) 

(8) :  -  A  solution  of  compound  7  (3.5  g,  0.024  mol)  in  formic  acid 
(7  mL)  was  heated  at  reflux  under  a  nitrogen  atmosphere  and  the 
reaction  was  monitored  by  TLC  (Anal tech,  methylene  chloride- 
methanol-  acetic  acid-water,  88:10:1:1).  Analysis  at  2  h  showed 
that  no  further  change  was  taking  place.  The  excess  formic  acid 
was  removed  under  reduced  pressure  (steam  bath/aspirator ,  then 
50-55 ‘C/0.1  mmHg) .  The  residual  solid  was  dissolved  in  hot 
deionized  water  (35  mL)  and  the  solution  was  cooled  to  10-15 ‘C. 
The  solution  was  adjusted  to  pH  6-7  by  the  portionwise  addition 
(foaming)  of  potassium  bicarbonate  (4.25  g,  0.042  mol).  The 
mixture  was  allowed  to  warm  to  room  temperature  and  stirred  for 
30  min.  The  off-white  solid  was  collected  by  filtration  and  the 
damp  solid  was  dissolved  in  hot  water  (50  mL) .  The  hot  solution 
was  filtered  (gravity)  and  the  light  yellow  filtrate  was  stored 
undisturbed  at  room  temperature  for  41  h.  The  beige  solid  was 
collected  and  air-dried  for  90  min  to  give  purified  product  8, 
1.71  g.  Analysis  by  TLC  showed  it  to  be  80-85%  pure  with  one 
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major  non-polar  impurity.  This 

from  deionized  water  (35  mL  and  25  mL)  and  dried  l'J° 
itimHg  for  90  min  to  give  pure  title  compound  8 ,  0 .  g  (  »  ,  p 

>325‘C;  lit.,  mp  >360‘C  (15). 

Anal.  calcd  for  CgHgNjO  (135.13)  :  C,  53.33  ;  H,  3.73;  N, 
31.09.  Found:  C,  53.10;  H,  3.74;  N,  30. 

Thin-LaY*=^r  Chromatography  Analtech  Silica  Gel  GF 


Comment 


Homogeneous 


Ash  Stevens  Inc.,  Lot  No. 
DJD-14-288 

Fluka,  Lot  No.  44877/1  496 
Fluka,  Lot  No.  331051/1  196 
Ash  Stevens  Inc . ,  no  Lot  No 


U1-  V^UllUUCiJLU 

Fluent 

Methylene  chloride -methanol-  0.18  Homogeneous 

acetic  acid-water  (88:10:1:1) 

Materials 

^  ^ „  Ash  Stevens  Inc.,  Lot  No. 

Compound  7  DJD-14-288 

Pormic  acid,  98%  Fluha,  Lot  No.  «87VA  496^ 

SftSJ^^dSiSnizer -"ste^SL  Inc . ,  no  Lot  No . 

4  14  fl-  r  n-Carboxv-l-methylpropyl)  amino]  -5-  (l-hexyloxy)  -6.- 

t.^/hovv-4-methvlauinoline  (WR  28082.91 

A  mixture  of  8-amino-5- (l-hexyloxy) -6-methoxy-4-methyl- 

cminoline  (6  g,  20.8  mmol),  levulinic  acid  (14.5  g,  124J  mmol), 
Swd^ed  3A  molecular  sieves  (7.5  g)  ,  and  methanol  (45  mL)  was 
KTr?ed  arroom  temperature  for  1.5  h  under  a  nitrogen  blanket. 
The  mixture  was  chilled  in  an  ice-bath,  and  a  solution  of  sodium 
cyanoboroSJd?We  (1.3  g,  20.8  "^^hanol  (12  was  added 

droDwise  to  the  stirred  mixture.  The  mixture  was  stirred 
ice?bath  for  an  additional  10  min  and  then  at  rocpm  temperature 
tor  2  h.  The  mixture  was  filtered  throng  a 
celite  pad  was  washed  with  methanol  (20  mL ) .  The  comPinea 

was  concentrated  (aspirator)  to  about  15  mL  and  was 
partitioned  between  methylene  chloride  (100  mL)  and  water  (100 
^)  The  layers  were  separated,  and  the  water  layer  was 
Sracted  witO  raethylene  chloride  (50  mL)  .  The  combined  yg^^c 
wSs  OOshed  with  water  (100  mL) ,  brine  (100  mL)  and  dried 
(MqSO  )  The  solvent  was  removed  under  reduced  pres^re 
iSator  and  then  oil  pump)  to  give  a  thick  dark  brown  oil 
nn  3  a)  The  oil  was  chromatographed  over  silica  gel  (3 
™  X  35  cm)  elSOing  with  a  mixture  of  ethyl  acetate  and  hexanes 
a■^)  FraitOoOs  containing  product  were  combined  and  evaporated 
aspirator  and  then  oil  pump)  to  give  a  dark  brown  oil  (5^2  SK 
The^oil  solidified  when  triturated  with  hexanes  (50  mL)  to  gi 
Tt  “of  O^de  product  as  light  brown  solid.  TOe  solid  was 
dissolved  in  ether  (50  mL)  .  The  e°l"b4on  was  treated  with 
rharcoal  (4  q)  and  filtered  through  a  celite  pad.  The  yelio 
n“ra?e  was  filtered  again  through  regular  filter  paper  and 
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^iroJeum  ethef  (40  m^)  and  refrigerated  for  3  h.  The  solid  was 
?ollec?ed  by  suction  filtration  and  dried  at  room  temperature/0.2 

T7  h  to  aive  3  4  g  (42%)  of  pure  target  compound  as 
inmHg  for  17  h  to  give  a  v  i  (DMSO-cU)  6  12.13 

bright  yellow  crystals,  mp  65.5-67  5  C.  i  ii 

T1  2  Hi  ?h  '  CILCO,),  1.93  (m,  1  H,  NCHOJ),  1.80-1.60  (m,  3  H 

3  “h:  3^ 

H,  CHj^) 


N, 


Anal.  Calcd  for 

7.21.  Found:  C,  61.  S9;  H,  8.26;  N,  7.15. 


Thin-Layer  Chromatography  Analtech  Silica  Gel  GF 


Eluent 

Si 

Comment 

Tetrahydrof uran-me thanol - 
5%  NH4OH  (10:1:1) 

0.25 

Homogeneous 

Toluene -methanol - formic  acid 

0.29 

Homogeneous 

(10:1:0.1) 

Materials 

8-Amino-5- (1-hexyloxy) -6- 

methoxy-4-methylquinoline 

Levulinic  acid 
Methanol 

3A  Molecular  sieves 
Sodium  cyanoborohydride 
Methylene  chloride 
Celite 

Magnesium  sulfate 
Silica  gel 

Ethyl  acetate 

Hexanes 
Charcoal 
Ethyl  ether 

Petroleum  ether  (bp  35-60  C) 


^sh  Stevens  Inc.,  Lot  No. 
KB-02-59 

Aldrich,  Lot  No.  LN23005LN 
tellinckrodt.  Lot  No.  3016KPEP 
\ldrich.  Lot  No.  KP03219KP 
Mdrich,  Lot  No.  DQ18128LN 
j.T.  Baker,  Lot  No.  J51613 
lelite  Corp.,  Lot  No.  307 
J.T.  Baker,  Lot  No.  E25161 
EM  Science,  Lot  No. 
TA770634-516 

Fisher  Scientific,  Lot  No. 
952084 

J.T.  Baker,  Lot  No.  J51694 
Fluka,  Lot  No.  301730-1-891 
CMS  Chempure,  Lot  No.  M102KPNK 
J.T.  Baker,  Lot  No.  K03739 
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4.15  2-Chloro-5- (trifluoromethvl)benzenesulfonvl  chloride 
(WR  280846) 


A  200  ttiL  3 -necked  flask  equipped  with  a  mechanical 
stirrer,  a  thermometer,  and  a  dropping  funnel  was  charged  with 
coned  HCl  (51  mL)  and  acetic  acid  (15  mL) .  With  ice-cooling,  3- 
amino-4-chlorobenzotrifluoride  (30  g,  153.4  mmol)  was _ added  in 
one  portion  to  the  solution.  A  white  solid  was  deposited 
immediately.  The  mixture  was  cooled  to  below  -10 ‘C  (dry  ice- 
acetone)  and  a  solution  of  sodium  nitrite  (11.7  g,  169.6  mmol)  in 
water  (17  mL)  was  added  dropwise  at  such  a  rate  that  the 
temperature  of  the  reaction  mixture  did  not  exceed  -5’C.  After 
the  addition  was  completed,  the  mixture  was  stirred  at  -10 ‘C  to  - 
5‘C  for  45  min.  A  separate  500  mL  3-necked  flask  equipped  with  a 
mechanical  stirrer  and  a  gas  inlet  tube  was  charged  with  acetic 
acid  (153  mL) .  At  room  temperature,  sulfur  dioxide  was  bubbled 
into  the  solvent  until  saturation  (ca.  15  min) ,  and  cuprous 
chloride  (3.8  g)  was  added  to  the  solution.  The  introduction  of 
sulfur  dioxide  was  continued  until  the  yellow-green  solution 
became  blue-green  (ca.  30  min) .  The  gas  inlet  tube  was  replaced 
with  a  thermometer.  The  mixture  was  then  cooled  to  10 ’C  and  the 
diazonium  salt  mixture  was  added  in  portions.  Considerable 
foaming  occurred  after  each  addition.  ^The  temperature  of  the 
reaction  mixture  was  maintained  at  7-8  C.  After  the  addition  of 
the  diazonium  salt  mixture  was  completed,  the  reaction  mixture 
(dark  green  color)  was  poured  into  ice-water  (1:1,  400  mL)  and 
the  mixture  was  extracted  with  ether  (2  x  400  mL,  1  x  200  mL) . 

The  combined  ether  extract  was  washed  with  ice  water  (5  x  400 
mL) ,  ice  cold  saturated  aq.  sodium  bicarbonate  (2  x  400  mL) ,  ice 
cold  brine  (1  x  400  mL)  ,  and  dried  (MgSO^)  .  The  solvent  was 
removed  at  reduced  pressure  (aspirator,  then  oil  pump)  to  give 
crude  product  (36.2  g)  as  a  light  brown  oil  which  solidified  in 
the  freezer. 

In  the  same  manner,  another  30  g  of  aniline  was  processed 
to  yield  36.1  g  of  crude  product. 

The  combined  crude  product  (72.3  g)  was  chromatographed 
(Si02,  400  g)  eluting  with  a  mixture  of  petroleum  ether-ethyl 
ether  (9:1).  Fractions  containing  the  product  were  combined, 
treated  with  charcoal  (6  g) ,  and  filtered  through  a  celite  pad. 
The  solvent  was  removed  under  reduced  pressure  and  the  residual 
oil  was  distilled  to  give  56.7  g  (66%)  of  pure  product  as  a 
yellow  clear  oil,  bp  85-89 ‘0/0.75  mmHg.  The  oil  solidified  in 
the  freezer  but  the  solid  melted  at  room  temperature,  ''h  NMR 
(CDCI3)  5  8.40  (d,  J=1.8  Hz,  1  H) ,  7.92  (dd,  J=2.1,  8.5  Hz,  1  H) , 

7.82  (d,  J=8.7  Hz,  1  H) . 

Anal.  Calcd  for  C7H3CI2F3SO2  (279.07):  C,  30.13;  H,  1.08; 
Cl,  25.41;  F,  20.42;  S,  11.49.  Found:  C,  30.02;  H,  1.14; 

Cl,  25.52;  F,  20.38;  S,  11.42. 
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/  I 


Thin-Lay^^  Chrnmatoaraphv  Analtech  Silica  Gel  GF 


Eluent 

Toluene-petroleum  ether  (1:9) 
Ether-petroleum  ether  (1:9) 


Rf 

Comment 

0.35 

Slight 

streaking 

0.62 

Slight 

streaking 

Materials 


3-Amino-4-chlorobenzotrifluoride 

Sodium  nitrite 
Hydrochloric  acid 
Acetic  acid 
Sulfur  dioxide 
Cuprous  chloride 
Ethyl  ether 

Sodium  bicarbonate 
Magnesium  sulfate 
Silica  gel 

Petroleum  ether 
(bp  38.1-54.9*0 


Aldrich,  Lot  No.  DQ00527TN 
Aldrich,  Lot  No.  07324KG 
Chempure,  Lot  No.  M152KPCX 
CMS  Chempure,  Lot  No.  M002KPRS 
Liquid  Carbonic  Co.,  no  Lot  No 
Fluka,  Lot  No.  350172-1-1095 
Fisher  Scientific,  Lot  No. 
967049-15 

Aldrich,  Lot  No.  BG00729LF 
j.T.  Baker,  Lot  No.  E25161 
EM  Science,  Lot  No. 
TA770634-516 

Fisher  Scientific,  Lot  No. 
963355 


4.16 


fi-  r  (4-ATni  nQ-l-methvlbutvl)  aminol  -5 , 6-dihydroxy-4  methyl r 
rpH nol.ine  bvdrobromide .  hydrate  (WR  280870). 


s-  r  (4-Amino-l-methvlbutvl)  aminol  -6-benzyloxy-5  (Ir. 
b^wloxv^  -4-methvlau.i noline  dihydrobromid^  -  A  solution  of  8- 
[U-amino-l-methylbutyD  amino]  -6-benzyloxy-5-  (1-hexyloxy) -4- 
methylquinoline  dihydrochloride  (8  g,  15.3  mmol)  in  methanol  ( 

mL)  was  passed  through  a  Dowex  2-X8  As  the 

150  mL  180  meq)  and  the  column  was  washed  with  methanol.  the 

eiuted  from  the  column,  47%  ag.  pr  solutron  (7.9  g,  45.9 
mmol)  was  added  dropwise  simultaneously  to  the  eluate.  Tne 
solution  was  concentrated  to  near  dryness  (asprator)  and  the 
Tesilne  was  co-evaporated  (aspirator  and  Pump  with  toluene  (20 
mL)  to  give  a  reddish  orange  color  wet  solid  (19  g) .  The  solid 

was  dissolved  in  hot  ethanol  (90  mL)  and  the  solution  was 

filtered.  The  filtrate  was  stirred  and  diluted  with  isopropanol 
(90  mL)  The  mixture  was  stirred  at  room  temperature  or 
Ind  TS  an  Icl-bath  for  1  h.  The  mixture  was  filtered  to  pve  sp 
Q  (91%)  of  pure  product  as  reddish  orange  crystals,  mp  190  192  C 
Tde?)  °H  iSlR  mSO-d,)  5  8.62  (d,  J=4 . 3  Hz,  1  H)  ^ 

H,  D2O  exchangeable),  7.55-7.53  (m,  2  ^  h)  1  75- 

q  34  (s  2  H)  3 .98  (m,  2  H)  ,  2 .92  (s,  3  H)  ,  2 .84  (S,  2  H)  ,  1. 

i!69  (mi  6  H) i  1.45-1.90  (m,  10  H) ,  0.84  (br  t,  J=6.9  Hz,  3  ). 


Anal .  Calcd  for  C28H39N3O2  •  2HBr 
H,  6.76;  Br,  26.14;  N,  6.87.  Found: 
Br,  26.11;  N,  6.80. 


(611.48) :  C,  55 . 00; 

C,  54.78;  H,  6.78; 
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>  ♦ 
J 


Thin- Layer  Chromatography 
Eluent 

Methanol -0.2  M  NaHjPO^ 
(20:1) 


Analtech  HPTLC-RPSF 

Rf  Comment 

0.24  Homogeneous 


Materials 

Quinoline  dihydrochloride 
Methanol 

Hydrobromic  acid,  47% 

Dowex  2-X8 

Toluene 

Isopropanol 


Ash  Stevens  Inc . ,  Lot  No . 
DJD-14-244 

Mallinckrodt ,  Lot  No.  3016KPEP 
J.T.  Baker,  Lot  No.  C15335 
Aldrich,  Lot  No.  AN05626JG 
J.T.  Baker,  Lot  No.  J30661 
Chempure,  Lot  No.  M158KPHA 


8- r (4-Amino-l-methvlbutvl) aminol -5,6-dihvdroxy-4- 
mpthvl quinoline  hvdrobromide  (WR  280870) :  -  All  solvents  used  for 
the  following  process  were  freed  of  gaseous  oxygen.  At  room 
temperature,  8- [ (4-amino- l-methylbutyl) amino] -6-benzyloxy-5- (1- 
hexyloxy) -4-methylquinoline  dihydrobromide  (8  g,  13.08  mmol)  was 
hydrogenated  (50  psi)  for  1  h  over  palladium  black  catalyst  (800 
mg)  in  methanol  (80  mL) .  The  reaction  mixture  was  filtered  under 
nitrogen  and  the  filtrate  was  evaporated  under  reduced  pressure 
(aspirator) .  The  residue  was  heated  in  47%  HBr  (5  mL)  at  reflux 
for  1  h.  After  cooling,  the  reaction  mixture  was  evaporated 
(aspirator) ,  and  the  residue  was  dissolved  in  a  mixture  of 
toluene  (20  mL)  and  methanol  (20  mL)  and  concentrated  (aspirator) 
to  a  yellowish  brown  solid.  The  solid  was  dissolved  in  a  hot 
mixture  of  methanol  (10  mL)  and  ethanol  (60  mL)  containing  47% 

HBr  (0.05  mL)  .  After  cooling,  the  solution  was  diluted  slowly 
with  petroleum  ether  (60  mL)  with  stirring.  The  mixture  was 
stored  in  a  refrigerator  overnight,  then  filtered  to  yield  3.91  g 
of  the  product  as  a  beige  solid.  The  solid  was  dissolvedin  a 
warm  mixture  of  methanol  (5  mL)  and  ethanol  (30  mL)  containing 
47%  HBr  (0.05  mL)  and  the  solution  was  filtered  under  nitrogen. 
The  clear  filtrate  was  slowly  diluted  with  petroleum  ether  (20 
mL)  with  stirring.  The  mixture  was  stirred  in  an  ice-bath  for 
1.5  h  and  stored  in  a  refrigerator  overnight.  The  cold  mixture 
was  warmed  to  ambient  temperature  and  filtered  under  nitrogen. 

The  solid  was  dried  at  60 ‘C/0. 5  mmHg  for  3  h  to  give  2.57  g  (38%) 
of  pure  target  compound  as  yellow  crystals,  mp  209-211 ‘C  (dec) . 

’h  NMR  (DMSO-dg)  6  9.10  (br  s,  5  H,  DjO  exchangeable),  7.66  (s,  1 
H) ,  7.36  (d,  J=4.7,  1  H) ,  3.75  (m,  1  H) ,  2.94  (s,  3  H) ,  2.80  (m, 

2  H) ,  1.90-1.60  (m,  4  H) ,  1.28  (d,  J=6.5  Hz,  3  H) . 


Anal.  Calcd  for  C15H21N3O2-2.9HBr-O.5H2O  (519.04):  C,  34.71; 
H,  4.84;  Br,  44.65;  N,  8.10.  Found:  C,  34.64;  H,  4.72; 

Br,  44.75;  N,  7.88. 
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»  -V" 


Th.in.-TiaYer  ChrotnatOQrsph.^ 


Eluent 

Methanol -toluene- 5%  NH4OH 

(7:3:1) 


Anal tech  Silica  Gel  GF 

Rf  Comment 

0.23  Major  product 

0.74  Minor  impurity 


Materials 

Quinoline  dihydrobromide 

Palladium  black 
Methanol 

Hydrobromic  acid,  47% 
Ethanol 

Petroleum  ether 
(bp  38.1-54.9*0 


Ash  Stevens  Inc.,  Lot  No. 
CT-7-165 

Aldrich,  Lot  No.  KN15710KN 
Mallinckrodt ,  Lot  No.  3016KPEP 
J.T.  Baker,  Lot  No.  C-15335 
CMS  Chempure,  Lot  No.  M256KPPR 
Fisher  Scientific,  Lot  No. 
963355 
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